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THE EFFECTS OF TECHNOLOGICAL CHANGE ON
THE LABOR FORCE

WEDNESDAY, JULY 1, 1987

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,

TECHNOLOGY POLICY TASK FORCE,
Washington, DC.

The technology policy task force met, pursuant to notice, at 9:30
a.m., in Room 2325, Rayburn House Office Building, the Honorable
Buddy MacKay (chairman of the task force) presiding.

Also present: Dr. Chris Hill, Specialist, Science and Technology
Policy, CRS; Dr. Donald Johnson, NBS; Dr. Karl Willenbrock, Exec-
utive Director, American Society of Engineering; Mr. Dale Comp-
ton, National Academy of Engineering.

Mr. MACKAY. I would now like to formally begin by welcoming
the panel. We will be receiving testimony and discussing one of the
central issues in technology policy in a democratic society. The sub-
ject is the effects of technological change on the labor force.

Our witnesses are among the foremost experts available. They
represent differing viewpoints and differing backgrounds. We thinkit is going to be one of our best hearings.

I have a request that I need to, for the record, state. The Steel
Workers Union would like to take pictures if there are no objec-tions from members of the panel. The Chair hears none, so we willdo that. Anyone else who would like to take pictures is welcome todo so. I might say to the Steel Workers Union, that puts you moreat risk than it does us.

Our panel this morningand we will hear from them in left to
right order from this side, which would be right to leftDr. Eli
Ginzberg, Hepburn Professor Emeritus of Economics and Director
of Conservation of Human Resources at Columbia University; Mr.
Lynn Williams, President of the United Steel Workers of America;
Dr. Robert Lawrence, Senior Fellow in Economics at Brookings;
Mr. Paul Strassmann, retired Vice President at Xerox; and Dr.
David Mowery, Study Director of the Panel on Technology and Em-
ployment at the National Academy of Sciences.

That concludes my opening comments.
Mr. Packard, would you care to make any comments?
Mr. PACKARD. Simply to express my pleasure in joining with you,

Mr. Chairman, in welcoming our witnesses. There is certainly no
question that employment impacts have certainly been impacted
by technological advances. It is important that we discuss how weare going to look to the future in terms of resolving some of our
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employment problems as it relates to displacement by technology
and a variety of other things.

So I certainly am grateful to join with you gentlemen at the wit-
ness table. I trust that we will learn something together. Thank
you very much for being with us.

Mr. MACKAY. Now, let me just say one other thing. Dr. Ginzberg
has a noon plane to catch. At twenty minutes after 11:00 we think
he should leave here. So at about 11:15 we are going to give you
your opportunity to summarize, regardless of where the hearing is
for the rest of us.

Dr. Ginzberg.

STATEMENT OF DR. ELI GINZBERG, HEPBURN PROFESSOR
EMERITUS OF ECONOMICS, AND DIRECTOR, CONSERVATION OF
HUMAN RESOURCES, COLUMBIA UNIVERSITY

Dr. GINZBERG. I appreciate that.
Looking around the room, I suppose what I bring to the meeting

is a longer continuity and exposure to the problems than most. I
did my first study of the unemployed in 1939 in New York City So
that goes back a while.

The other part of my background has to do with the fact that I
was the Chair of the MDTA and CETA committees from 1962 to
1981. So I've had some experience with the flow of Federal dollars
in this direction.

I think it is worthwhile to point out for the record that MDTA
got passed by the Congress on a mistaken notion that technology
was disemploying a lot of people in 1961/1962. That's how it got
passed. Then when the economy picked up again in 1963/1964, we
forgot about the technological impact and we were worried about
other good things about the labor market. There were a lot of
people that were having trouble getting jobs.

But it's interesting, just for the record, to remind everybody that
it was not technology that got the Federal Government into the
manpower business. My own viewand we've done a little book at
Columbia during the past year called Technology and Employment,
Conceptualization and Clarificationsour own view is that by and
large technology can be said to haN e both the major impacts on em-
ployment in the very long term, and relatively minor impacts in
the short term, except on very specific groups of workers and in-
dustries.

That is, in the long term all you have to do is look at American
agriculture and realize that technology in the larger sweep of
things brought the labor force down from 90 cr:Tcent of the total
labor force in agriculture to three percent or below. So there is no
question about that.

On the other hand, I would say unquestionably that the major
questions in labor markets come about when the economy fails to
be able to provide e. Sough jobs for everybody. The economy usually
fails to provide enough jobs for everybody. In my experience the
only time that the U.S. economy performed satisfactorily was in
1942/1943, when we had literally over full employment. We had
emptied out the mental institutions in New York State and we
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found jobs for those people. P some of them were so marginal
that it would have been better ..ot to have hired them.

So my view is, number one, the shortfall from full employment is
the major cause of trouble. That doesn't deny that technology, espe-cially in relationship to the trade dimensionsand Lawrence isgoing to talk about thatcannot and will not have bad (ifects uponcertain groups of workers and in certain specific markets.

But my own view is that on the whole, the problem of technologi-
cal displacement is had when it comes to senior long term work-ersand my neighbor here will talk to that, I assumewho had
good union protection. They have been 30 years in an industry, and
suddenly at 56, 57, 58, they are thrown out. Those ere the people
who haven't got much of an opportunity at all to get fitted back in.

One of my suggestions is that we do follow a European approach
to that, and consider, at least from the ages of 58 to 62, some typeof early entitlement to special social security to help those olderpeople. I think when you're dealing with younger people, the im-portant thing to do is to have hopefully the economy buoyantenough that with some kinds of money for counseling and jobsearch and so on, you can move people around.

We saw that a large number of workers out of Detroit went toHouston. When Houston fell on it's face, so they had to go back to
Detroit. But by and large, if you're in the younger age groups, Ithink the outstanding feeling that I have about the American econ-omy is that in a continuing expanding labor marketand we havehad more and more jobsthe younger people can by and largemake it.

Now, I want to raise the other issue that has me very bothered. I
live in New York City. I have lived there all my life. I believe thatthe shift to the service economy, which is continuing to accelerate,where we now have three out of every four jobs in services, meansthat if one does not have minimum qualifying educational compe-tencies, one is going to be out of that labor market.

I begin to see in New York, Chicago, Los Angeles and manyother places, a serious danger to the stability of the societynot tothe individuals of the societyof having youngsters coming ofworking age who lack the minimum qualifications to get employedin the new service ecnnomy.
We have all kinds of jobs in New York. We've had 400,000 jobssince our low point in 1977. But we have to import most of thosepeople from other parts of the United States and from abroad. Thatis a very serious matter.
So I would argue that Nye have to give youngsters who don't

make it through the regular school a second and third chance tosomehow get themselves into the labor market and make up forwhat they didn't get the first time around.
I want to say one word about retraining. I think retraining is im-

portant for people who have the competencies to be retrained. I'velooked at the Swedish system and the German system, and that isvery important. But if you don't have the basic educational compe-tencies, you can't be retrained. A lot of the automobile workers' ex-periences in retraining, especially in the Los Angeles area, fromautomobiles to computers, did not work. It just didn't work.
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So I would look at retraining very cautiously for the people who
need the most help. And the people who need the most help are the
people who don't have the educational competencies.

That's about it.
[The prepared statement of Dr. Ginzberg follows:]

FEDERAL POLICIES TO STRENGTHEN THE U.S. LABOR FORCE

Eli Ginzberg, Columbia University

1. The following points derive from my half century research into labor force
problems in the U.S. and abroad, and my oversight as Chair of the National Com-
mission for Employment Policy and predecessor agencies between 1962 and 1981) of
$100 billion of federal expenditures for MDTA and CETA.

Shortfalls from full employment are the major cause for losses to experienced
workers and to problems facing new entrants into the labor force.

Tz..linology is a minor factor in depriving workers of jobs and income. The major
factors are cyclical and structural shifts including loss of pree..isting markets such
as many U.S. manufacturers experience in recent years from the overvalued dollar

In a relatively free trade world it is inevitable that some U.S. firms will lose their
domestic market, and that American workers, many with long tenure will become
unemployed. Those in high wage industries with good union contracts will have
great difficulty in finding equivalent jobs in an increasing white collar economy

2. What sensible steps can/should the Federal Government take to moderate the
high losses suffered by some; many, but by no means all U.S. workers who become
displaced or young workers who can't find a job.

Operating the economy closer to full employment would be the single largest con-
tribution.

Providing second and third chance opportunities for young people who lack a high
school diploma to obtain basic competences plus work experience. I also favor a fed-
erally funded jobs program with a basic competence component. With three out of
four jobs in the service sector functional literacy requires 12 years of effective edu
cation.

JPTA should have additional funds at its disposal to facilitate counseling and job
search for displaced workers.

3. Retraining is not useful for displaced workers who lack basic competences.
They need help to find another job. They may need a publicly funded job or they
may need early retirement benefits.

4. The best long-term prevention for costly displacement is to raise the compe-
tence level of all young people entering the work force so that they will be better
able to fit into the ever more dominant service economy.

5. The continuance of racial discrimination compounds all of the above problems.

Mr. MACKAY. Thank you, Di. Ginzberg.
Mr. Williams.

STATEMENT OF LYNN WILLIAMS, PRESIDENT, UNITED
STEELWORKERS OF AMERICA

Mr. WILLIAMS. Thank you very much, Mr. Chairman.
I expect I can be more succinct or maybe as succinct if I stick

with this statement a little bit. I'll try to leave some things out as I
go along in terms of an opening presentation.

In the post-war period economic discussions, at least to the
extent there was a reference to public policy measures, concentrat-
ed upon factors which induced economic growth. While inflationary
pressures always were an inhibiting factor, constant increases in
the gross national product were considered to be an attainable ob-
jective.

Paralleling this focus on wealth creation, there did emerge as a
matter of affirmative public policy the conscious effort in the real-
location of income, especially as evidenced in the Wai on Poverty
during the 1960's. There was also a Third World dimension of this
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wealth reallocation, whereby international cooperation was direct-ed to the sharing of the growth with developing countries. The em-phasis was upon growth and a reallocation of the growth, both do-mestically and internationally, among low income groups.
However, such public policy measures adopted to achieve these

objectives, while difficult to enact, did not have to confront theproblem of wealth redistribution in a stagnant domestic or worldeconomy. That environment has changed in the last few years. Theindustrialized countries have barely been able to hold their own.The U.S. economy is at a standstill, and indeed, suffered recession-
ary years. In many industries like steel, cyclical downward pres-sures have not relaxed. For the first four months of this year, steelmill shipments were 4.1 percent below 1986.

Now there are other contrasts. Instead of a growth experience,there is the phenomenon of industrial restructuring. This panel isaddressing the issue of industrial transition, a somewhat softerterm, but nonetheless one which conveys a certain degree of nega-tive implications.
Additionally, while in previous years references to Third Worldeconomics connotated an international aspect to macroeconomicpolicy, nevertheless the bulwark of growth remained centered inthe industrialised conies, both its productive and consumptivebases.

i',But now attention has been aroused by the emergence of theglobal market. Mass production processes in the basic industries
steel, auto fabrication and high tech ventures, semiconductors, tele-phone communicationsare no longer the exclusive domains of theindustrialized countries.

Unfortunately however, both for the Third World and ourselves,the markets for these products remain heavily dependent upon theindustrialized world, and most predominantly upon the U.S. mar-ketplace. Structural change and the global market, although inevi-table developments, have arrived at a time of sharp economic prob-lems and lave seriously challenged our ability to cope with thetransition.
I am aware that if one expresses caution about entrance into theglobal market, he stands vulnerable to the charge of protectionism.Nevertheless, I do believe that generally accepted internaticnal

principles have not yet been defined or adopted, so that the partici-pants in global market competition cannot be assured of fair com-petition, nor can the workers receive equitable and social justicetreatment.
It has taken generations within our national marketplaces, andeven more recently within the European Common Market, toarrive at a systematic set of principlesor regulations if you willto prevent exploitation of workers and concentration of wealth.The global marketplace could put pressure upon these social gainsand result in a -radual lowering of the standard of living of work-ers in industrialized countries.
There is need, therefore, for a period of adjustment and prepara-tion. Our industries must be given appropriate opportunity to con-vert to a world class strategy and a competitive outlook. But thentoo, the global marketplace must be subjected to far more disci-pline over unacceptable practices than is now required.
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Thus, for example, the United SteeTworkers of America has been
advocating as an element of global hiarket preparation that trad-
ing partners recognize as a discipKned precedent to submitting
products for international trade, that internationally recognized
workers rights not be suppressed. We are maintaining in both U.S.
trade law and in current GATT negotiations that suppression of
these rights constitutes an unfair trade practice.

There is an unreasonable economic advantage being gained be-
cause the lack of international discipline allows and indeed by de-
fault encourages unfair wage competition. It is not enough for
policy makers merely to affirm that such unfair competition can be
offset by increased technology and productivity.

As an element in domestic industry adjustment, I should like to
indicate one area of no small importance. Of particular concern to
potentially displaced workers in restructuring industries is the
availability of early pensions due to plant shutdowns. Almost all of
our industrialized partners provide these older worker compensa-
tion measures, not only to facilitate structural changes, but also on
the question of social equity.

Yet we are faced with an anomaly. Steel firms have declared
themselves hampered by these exit costs and have been engaging
in Chapter 11 bankruptcies in order to avoid these obligations. Fur-
thermore, even when pension plans have been terminated and the
PBGC assumes responsibility for guaranteeing the basic benefits,
this agency insists upon intervening in collective bargaining agree-
ments if the unions attempt to recover for the structurally dis-
placed workers those shutdown benefits not guaranteed by the
PBGC.

My point, Mr. Chairman, is that workers are unable to be sympa-
thetic with the goals of industrial transition since there are little
transitional programs assisting them.

I wauld not, however, wish to deny that public policy is begin-
ning to respond to worker displaL.ement. This Congress is on the
verge of enacting a dislocated workers training program patterned
after the Department of Labor Task Force recommendations. Yet
of major debate is whether a generally recognized asset in worker
adjustment, namely early intervention through a plant shutdown
notification, should be incorporated in a comprehensive worker ad-
justment program.

Advance notice of shutdown is being bitterly resisted by business
interests. Meanwhile, our European counterparts in the steel in-
dustry are preparing for a further reduction in steel making capac-
ity by inaugurating another comprehensive program of steelworker
adaptation measures.

According to the American Metal Market of June 18:
The German steel industry and union intend to soften the impact of pending mas

sive layoffs by using $465 million in public financing.

Industrial transition requires an industrial policy. There is no
doubt that other countries, either those with emerging steel capac-
ity or those engaged in retrenchment, approach these major invest-
ment or disinvestment decisions through some form of industrial
strategy. Presently, there is no such forum for evolving strategic

10
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approaches which take into consideration both the corporate finan-
cial repercussions and the worker community losses.

The Steelworkers have suggested an expansion of tripartite com-mittees into decisionmaking or policymaking bodies capable ofcoming to grips with the restructuring problems. There is ,,he po-tential for developing such an approach to be found in the amend-
ments proposed by the Congressional Trades Committee to the Sec-tion 201 or safeguard clause of our trade law, wherein there wouldbe interactive dialogues among the affected parties and an importcontrol petition and the submission of an adjustment plan as a con-comitant part of a trade relief response to a declining industry.

Let me hasten to add, however, that industrial transition doesnot necessarily mean transition from a declining industry to anemerging one, as mentione,: in your staff draft for this panel. Cer-tainly the economy as a whole will experience the evolution of newindustries. The trauma to the declining industry is not eased be-cause of these new emerging industries. Neither are the workersabsorbed by them.
For the most part, blue collar workers, for instance in the steelindustry, tumble down the income line and land in traditionallower wage jobs. Without a transitional strategy, this cycle will notbe broken. Hence, we would caution against transition scenarioswhich assume the sharp decline or demise of a particular industry.Indeed, we would advocate that there be a transition to a moreworld class format for the same industry. We are particularly in-sistent upon this concept in the steel industry because there seemsto be an almost universal acceptance of the need for a substantialreduction in capacity. Capacity reduction needs to be consistentwith market demands, but should not be propelled by the exportoriented growth strategies of other countries. These strategies arereaching an end to their usefulness.

Steelmaking countries with excess capacity will have to realizethat demand growth in their own market alone will justify the ex-istence of their productive capacity. Unfortunately, these export-ledstrategies have allowed thc build-up of enormous trade surpluseswhich are also a detriment to the world trading system.
These situations will eventually have to be adjusted. In the inter-im it would be extremely disadvantageous for the U.S. to abandonits productive capacity, especially in steel, pending the readjust-ment of international trade balances.
I would also like to call the Chairman's attention to the fact thatthe export attraction for many of the new industrializing countriesis not entirely originating from economic factors within their owneconomics. The Journal of Commerce on June 24 reports:

U.S. investments in countries such as Taiwan and South Korea have been aimedlargely at producing for the U.S. market. Up to one-third of Taiwan's exports to theUnited States last year, for example, originated in U.S.-owned plants on the island,said an official at the American Institute in Taiwan, which functions as the unoffi-cial U.S. embassy there. In the case of Singapore, $2.2 billion, about half of its total1986 exports to the United States, came from U.S. companies there. The majority ofthe $670 million worth of manufactured goods exported from the Philippines to theUnited States last year was produced by subsidiaries of U.S. companies, especiallyin the semiconductor industry Total Philippine exports to the United States in 1986were valued at $759 million. The United States is Hong Kong's largest market andhas some $6 billion invested there. But given Hong Kong's open economy, there Ireno detailed re erds concerning the operations of U.S. companies there.
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Ile basic contention is that such excess capacity, which in part
has produced excessive trade surpluses, cannot be sustained and
will e-entually be decreased or idled. Under these circumstances it
would be very premature for American industry to reduce its ca-
pacity.

Additionally, some of the decline in steel production has been
dne to a trade deficit in indirect steel. That is, in steel content im-
ports. As the exchange rates come under control, it is anticipated
that some of this trade deficit will recede. Again, it would be pre-
mature that steel capacity be unduly withdrawn.

I behave that my main emphasis is upon the need for a forum in
which we can coordinate various government policies regarding in-
dustrial transition. Congress might, without such industrial coordi-
nation, enact measures based upon the assumption of capacity re-
duction to facilitate such reductions by providing economic and tax
incentives or anti-trust relaxt...ions for closure. An uncoordinated
ad hoc approach of that type would be a mistake.

I wish to reiterate that the loss of these basic industries' jobs is
not being replaced by comparable income level jobs in the service
sectors. It would be misleading to assume that since the unemploy-
ment rate is relatively low, according to your staff notice, that the
process of readjustment is being successful. Actually, we are wit-
nessing the downgrading of the standard of living, not only of cur-
rently displaced blue collar workers, but the freezing of future
income opportunities for new workers.

We do, however, recognize that profound structural changes ar-
occurring and will continue. In 1977 there was approximately 160
million tons of steelmaking capacity, employing over 425,000 work-
ers. Today the capacity is near 112 million tons, and only 180,000
steelworkers ar: employed. Adjustment is taking place, but for
workers it is traumatic.

Emphasis upon new technology is warranted, but there must be
a social commitment to workers. So far we have not been able to
develop a forum for the implementation of a social contract. It is
that aspect of adjustment to transition to which I urge this commit-
tee's particular attention.

Thank you.
[The prepared statement of Mr. Williams follows:]
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Growth and Allocation

In the post-war period, economic discussions, at least

to the exten' there was a re_erence to public policy

measures, cc entrated qpon factors which induced economic

growth. Whi_e inflat:3nary pressures always were an

inhibiting factor, constant increases in the gross national

product were considered to be an attainable objectives.

Paralleling this focus on wealth creation, there did emerge,

as a matter of affirmative public policy, a conscious effort

in the reallocation of income, especially as evidenced in

the War on Poverty during the '60's. There was also a Third

World dimension of this wealth reallocation, whereby

international cooperation was directed to the sharing of the

growth with developing countries. The emphasis was upon

growth and a reallocation of the growth both domestically

and internationally among low-income groups. However, such

public policy measures adopted to achieve these objectives,

while difficult to enact, did not have to confront the

problem of wealth redistribution in a stagnant domestic cr

world economy.

That environment has changed in the last few years.

The industrialized countries have bearly been able to hold

their own. The U.S. economy is at a standstill and, indeed,

suffered recessi)nary years. In many industries, like

steel, cyclical clwnward pressures have not relaxed. For

the first four months of this year, steel mill shipments

were 4.1% below 1986.

14



11

-2-

According to The Wall Street Journal, economic

forecasters see sic.; growth for the rest of the year:

Blue Chip Economic Indicators, a newsletter
that each month polls 51 leading forecasters
. . . estimated quarterly gains of
appreciatively smaller magnitudes Lthan
previously reported/--only 1.5% in the
current quarter, 2.7% in the third, 2.9% in
the fourth and 3% in the first quarter of
1988.

Restructuring and Global Market

But now there are other contrasts. Instead of a growth

experience, there is the phenomenon of industrial

restructuring. This panel is addressing the issue of

industrial transition--a somewhat softer term but

nonetheless one which conveys a certain degree of negative

implications.

Additionally, while in previous years, references to

Third World economics connotated an international aspect to

macro-economic policies, nevertheless the bulwark of growth

remained centered in the industrialized countries--both its

productive and consumptive bases. But now attention has

been aroused by the emergence of the global market. Mass

production processes in the basic industries (steel, auto,

fabrication) and high technology ventures (semiconductors,

telecommunications) are nc... longer the exclusive domains of

the industrialized countries. Unfortunately, however, both
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for the Third World and ourselves, the markets for these

products remain heavily dependent upon the industrialized

world--and most pradomiaantly upon the U.S. marketplace.

Adjustment and Preparation

Structural change and the global market, although

inevitable developments, have arrived at a time of sharp

economic problems and have seriously challanged our ability

to cope with the transition. I am aware that if one

expresses caution about entrance into the global market, he

stands vulnerable to the charge of protectionism.

Nevertheless, I do believe that generally accepted

international principles have not yet been defined or

adopted so that the participants in global market

competition cannot be assured of fair competition nor can

the workers receive equitable and social justice treatment.

It has taken generations, within our national marketplaces

and even more recently within the European Common Market, to

arrive at a systematic set of principles--or regulations, if

you wish--to prevent exploitation of workers and

concentration of wealth.

The global marketplace could put pressure upon these

social gains and result in a gradual lowering of the

standard of living of workers in industrialized countries.

There is need, therefore, for a period of adjustment and

1,6
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preparation. Our industries must be given appropriate

opportunity to convert to a world-class strategy in their

competitive outlook. But then, too, the global marketplace

must be subjected to far more discipline over unacceptable

practices than is now required.

Thus, for example, the United Steelworkers of America

has been advocating, as an element of clobal market

preparation, that trading partners recognize--as a

discipline precedent to submitting products for

international trade--that internationally recognized workers

rights not be suppressed. We are maintaining in both U.S.

trade law and in current GATT negotiations that suppression

of these rights constitutes an unfair trade practice. There

is an unreasonable economic advantage being gained because

the lack of international discipline allows and, indeed by

default, encourages unfair wage competition. It is not

enough for policymakers merely to affirm that such unfair

competition can be offset by increased technology and

productivity.

Exit Costs

As an element in domestic industry ad'ustr.ent, I should

like to indicate one area of no small importance. Of

particular concern to potentially displaced workers in

1 7,
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restructuring industries is the availability of early

pensions due to plant shutdowns. Almost all of oar

industrialized partners provide these older-worker

compensation measures not only to facilitate structural

changes. There is also a question of social equity. Yet,

we are faced with an anomaly. Steel firms have declared

themselves hampered by these "exit costs" and have been

engaging in Chapter 11 bankruptcies in order to avoid these

obligations. Furthermore, even when pension plans have been

terminated and the PBGC assumes responsibility for

guaranteeing the basic oenefits, this agency insists upon

infervening in collective bargaining agreements if the

unions attempt to recover for the structurally displaced

workers those shutdown benefits not guaranteed by the PBGC.

My point, Mr. Chairman, is that workers are unable to be

w/mpathetic with the goals of industrial transition since

there are little transitional programs assisting them.

Closure Measures: Notification

I would not, however, wish to deny that public policy

is beginning to respond to worker displacement. This

Congress is on the verge of enacting a dislocated workers'

training program patterned after the DOL Task Force

recommendations. Yet, of major debate is whether a

18
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generally recognized asset in worker adjustment; namely,

early intervention through plant shutdown notification

should be incorporated in a comprehensive worker adjustment

program. Advance notice of shutdown is being bitterly

resisted by business interests.

Meanwhile, our European counterparts in the steel

industry are preparing for a further reduction in

steelmaking capacity by inaugurating another comprehensive

program of steelworker adaptation measures. According to

the American Metal Market (June 18, 1987), the German steel

industry and union intend to soften the impact of pending

massive layoffs by using $465 million in public financing.

The plan has ..t been fully detailed, but
it is intended to provide funding for job
retraining and early retirement schemes for
the 25,000 to 30,000 German steelworkers who
may be laid off because of losses by the
country's leading steelmakers and community-
wide moves to cut excess capacity. It is
still unclear if the plan includes aid for
steel companies losing capacity.

Under the proposal, at least $465 million
would be needed from the public sector for
layoff payments, re-employment in non-steel
sectors and job retraining programs. At
least half of this amount would come from the
German government, while the rest would be
provided by the European Commission.

Industrial transition requires an industrial policy.

There is no doubt that other countries, either those with

emerging steel capacity or those engaged in retrenchment,

approach these major investment or disinvestment decisions
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through some form of industrial strategy. Presently, there

is no such forum for evolving strategic approaches which

take into consideration both the corporate financial

repercussions and the worker/community losses.

Restructul .ng Forums

The Steelworkers has suggested an expansion of

tripartite committees into decisionmaking or policymaking

bodies capable of coming to grips with the restructuring

problems. There is the potential for developing such an

approach to be found in the amendments, proposed by the

Congressional teades committees to the Section 201 or

safeguard clause of our trade law, wherein there would be

"interactive dialogues" among the affected parties in any

import control petition and the submission of an adjustment

plan as a concomitant part of a trade relief response to a

declining industry.

Capacity Reduction: Export Strategies

Let me hasten to add, however, that industrial

transition does not necessarily mean transition from a

declining industry to an emerging one, as mentioned in your

staff draft for this panel. Certainly, the economy as a

whole will experience the evolution of new industries. But

20
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the trauma to th_ declining industry is not eased because of

these new emerging industries. Neither are the workers

absorbed by them. For the most part, blue-collar workers,

for instance in the steel industry, tumble down the income

line and land in traditional lowar wage jobs. Without a

transitional strategy, this cycle will not be broken.

Hence, we would caution against transition scenarios

which assume the sharp decline or demise of a particular

industry. Indeed, we would advocate that there be a

transition to a more world-class format for the same

industry.

We are particularly insistent upon this concept in the

steel industry because there seems to be an almost universal

acceptance of the need for a substantial reduction in

capacity. Capacity reduction needs to be consistent with

market demands but should not be propelled by the ex prt-

oriented growth strategies of other countries. These

strategies are reaching an end of their usefulness.

Steelmaking countries with excess capacity will have to

realize that demand growth in their own market alcoa will

justify the existence of their productive capacity.

Unfortunately, these e%port-led strategies have allowed the

build up of enormous trade surpluses which are also a

detriment to the world trading system. These situations

21



will eventually have to be adjusted. In the interim, it

would s.; extremely disadvantageous t r the U.S. to abandon

its productive capaci,y, er,ectally in steel, pending the

readjustment of international crude balances.

I would also like to call the Chairman's attention to

the fact that the export attraction ..or many of the newly

industrializing countries is not entirely originating from

economic factors within their own economics. The Journal of

Commerce (June 24, 1987) reports:

For the past two decades, U.S. multinational
corporations have been pouring money into
manLfacturing operations in Asia's 'foLL
tigers'--Hong Kong, Singapore, South Korea and
Taiwan --along with less-developed buo. growing
economies in the Philippines, Malays and
Thailand.

U.S. investments in countries such as Taiwan
and South Korea have been aimed largely at
producing for the U.S. market. Up to one-third
of Taiwan's exports to the United States last
year, for example, originated in U.S.-owned
plants on the island, said an official at the
American Institute in Taiwan, which functions as
the unofficial U.S. embassy there.

U.S. investments in these countries are
shifting from low-end products such as textiles
and footwear to high-value goods such as
electronic components, computers and
automobiles, largely for shipment back to the
United States. Detailed figures are often hard
to come by, but the scale is vast, judging by
industry and other estimates givin to The
Journal of Commerce.

In the case of Singapore, $2.2 billion --
about half its total 1986 experts to the United
States -- came from U.S. companies there.

The majority of the $670 million worth of
manufactured goods exported from the Philippines
to the United States last year was produced by

22
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subsidiaries of U.S. companies, especially in
the semiconductor industry. Total Philippine
exports to the United States in 1986 were valued
at $759 million.

The United States is Hong Kong's largest
market and has some $6 billion invested there.
But, given Hong Rcn;".; open economy, there are
no detailed records concerning the operations of
U.S. companies there.

This is not an indigenous economic situation to which

U.S. manufacturers should sacrifice productive capacities.

Actually, the Institute for International Economics in a

report, "Adjusting to Success," charges,

The four spectacularly successful newly
industrializing economies of East Asia--Hong
Kong, Korea, Singapore, and Taiwan--have often
been held up as a model for emulation by other
developing countries. But today there is cause
for concern that their actual or incipient
current account surpluses both endanger their
continued economic progress and hinder global
balance of payments adjustment.

The major threat to continued progress in the
East Asian NICs . . . is their growing external
surpluses. These surpluses divert resources
from high-yielding domestic investments into
lower yielding foreign assets, distort domestic
investment toward an excessive focus on export
and import-competing industries, deter desirable
upgrading of the composition of exports, create
inflationary pressures through the monetary
effects of the buildup of reserves, increase the
probability that much more precipitate
adjustment will be required later (as in Japan
now), and unduly limit the growth of internal
consumption.

The basic contention is that such excess capacity,

which in part has produced excessive trade surpluses, cannot

be .sustained and will eventually be decreased or idled.

r 0
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Under these circumstances, it would be very premature for

American industry to reduce its capacity.

Capacity Reduction: Indirect Steel Imports

Additionally, some of the decline in steel production

has been due to a trade deficit in indirect steel; i.e., in

steel-content imports. As the exchange rates come under

control, it is anticipated that some of this trade deficit

will recede. Again, it would be premature that steel

capacity be unduly withdrawn.

Summary

I believe that my main emphasis is upon the need for a

forum in which we can coordinate various government policies

regarding industrial transition. Congress might, without

such industrial coordination, enact measures--based upon the

assumption of capacity reduction--to facilitate such

reductions by providing economic and tax incentives or

antitrust relaxations for closures. An uncoordAnated ad hoc

approach of that type would be a mistake.

I wish to reiterate that the loss of these basic

industries jobs is not being replaced by comparable income

level jobs in the service sectors. It would be Lasleading

to assume that since the unemployment rate is relatively

low, according to your staff notice, that the process of

24:
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readjustment is being successful. Actually, we are

witnessing the downgrading of the standard of living not

only of currently displaced blue-collar workers, but the

freezing of future income opportunities for new workers.

We do, however, recognize that profound structural

changes are occurring and will continue. In 1977, there was

approximately 160 million tons of steelmaking capacity

employing over 425,000 workers. Today, the capacity is near

112 million tons and only 180,000 steelworkers are employed.

Adjustment is taking place, but for workers it is traumatic.

Emphasis upon new technology is warranted. But there must

be a social commitment :o workers. So far, we have not been

able to develop a forum for the implementation of a social

contract. It is that aspect of adjustment or transition to

which I urge this Committee's attention.

r 5
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Mr. MACKAY. Thank you, Mr. Williams.
Dr. Lawrence.

STATEMENT OF ROBERT LAWRENCE, SENIOR FELLOW IN
ECONOMICS, THE BROOKINGS INSTITUTION

Dr. LAWRENCE. Thank you very much.
In my comments I would like to deal with two issues. The first, I

would like to talk about some conceptions of change in our econo-
my. Indeed, some misconceptions about the nature of structural
change. In particular, the influence of the global economy. Then I
would like to talk briefly about some policy suggestions that I be-
lieve would facilitate ...ndustrial adiu5tment in the global economy.

I would like to direct ;out attention to a table in my testimony
following page 7. There are three basic notions which are very
common today, which attempt to explain our performance in inter-
national trade and the emergence of the very large trade deficit
which we haNT experienced over the last five years.

These notio.As essentially suggest that there is some intrinsic in-
ability of the united States to compete in inte-national markets.
Indeed, advocates who advance at least two of those notions argue
that it is essential that we move to an extensive system of man-
aged trade if we're ever going to get our trade deficit down.

These conceptions really argue, first, what I call the low wage ar-
gument. That is essentially that if workers are paid $2 an hour in
Korea and they are paid $12 an hour in the United States, there is
no way the U.S. can compete. We have to either get their wages
up, or our workers will face a leveling down in their wages. That is
sort of the low wage argument. It argues that predominantly our
trade deficit has been the result of these forms.

A second argument which is a very popular argument, particu-
larly with Congress, is the unlevel playing field argument. The ar-
gument here is that foreign governments are interventionist. They
,Tive their firms more assistance than the American Government
noes. In this system, the ball inevitably bounces towards tin U.S.
goal line. The United States can't compete under these conditions.

The third argumt.-.:-.t seys that essentially Americans have forgot-
ten how to produce good quality products. It doesn't matter whet
the price is. We can t sell abroad unless we learn to improve our
quality.

There is an element of truth in each of these arguments. There
are obviously instances when, they do apply. But the question is
whether they should be the driving force behind our txr ie policy. I
would submit they ought not to, precisely beca....se they can't ac-
count for the facts. What are those facts?

Let's look at Table I in my testimony. The first thing to note is
the pervasiveness of our trade deficit. The declines have come vir-
tually evenly in capital goods, in automotive products, and in con-
sumer goods, $43 billion in capital goods between 1981 and 1986,
$45 billion in automotive products, $44 billion in consumer goods
as you see, almost evenly divided and pervasive across all commod-
ities.

If you look at the regional movements in our trade balance, what
you discover there is that it is pervasive. It is with every major
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trading partner that we have; and what is remarkable, it is almost
proportionally distributed across our trading partners. I have done
some exercises where you simply give each trading partner their
share of our imports and our exports as they were in 1981, and
forecast what would have happened if they had simply picked uptheir proportion.

Lo and behold, what you find, if we take the case of Japan for
instance, is that their proportional share would have been $38.4 bil-
lion. That's in my second table. Lo and behold, that's exactly what
they got.

So these are the facts then; a pervasive erosion in our trading
performance across almost every product category, and almost pro-
portional with every trading partner. How does that square with
those interpretations of our trade difficulties? Let's think about
that unievel playing field argument for instance.

First, remember that in 1981 the United States actually had a
surplus in its trade in manufactured products of about $11 billion.
So there was nothing in the playing field then that prevented us
from getting a surplus. What's happened has happened since then.
So things must have changed in some way in order to tilt the play-
ing field, if we're going to take that explanation seriously.

Yet, if we look at the pervasiveness of this erosion, we have to
believe in nothing short of a global conspiracy because it's not con-
fined to one or two of our trading partners. It is pervasive. If you
actually look at the facts, what has been happening since 1981 is, if
anything, protection has been on the rise in this country relative to
our trading partners. It simply cannot account for this erosion in
our trade balance. The proportionality confounds the argument,that it's due tk unfs.ir practices of one particular trading partner.

Let's think of the low wage argument. Well, let's look at what
happened with developing countries. What we find is that as a
share of our imports, developing countries accounted for 25 percent
of our manufactured imports in 1981, and 25.9 percent in 1986. It is
not a low wage phenomenon at all.

Indeed, what is striking is that more than two-thirds of our inter-
national competition in import markets is coming from developed
countries, those countries which have wage rates that are rather
similar to ours.

So I would assert twat neither of these two explanations can ac-
count for the facts. Indeed, I would suggest that by and large
America can compete internationally, provided it has higher pro-
ductivity in order to offset tie low wages in foreign countries. After
all, this is not a new experience for the United States.

In 1960, the U.S. economy paid wages which were more than two
times those in the rest of the world. Indeed, what is interesting isthat in 1960, two-thirds of our manufactured imports came from
low wage countries. Recall that in 1960 low wage countries includ-
ed Japan and Europe. So that a much smaller proportion of our im-
ports today come from those low wage countries, although their
identities have changed, than did earlier.

What about the quality argument? Again I'm not saying there
isn't some element of truth in it. But how can that account for the
pervasiveness of this decline? Capital goods, auto products, con-
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sumer goods, evenly distributed. If quality erodes, it erodes in some
particular sectors. It also doesn't occasion a precipitous decline.

No. If you want to understand why we have a trade deficit you
have to look at something we economists call macroeconomic. It's
aggregative. Only if it were an aggregative phenomenon could you
explain the pervasiveness of this change. Indeed, until we change
our macroeconomic policies, we won't get a reversal of this aggre-
gate of change.

It has to do with policies adopted in the United States. It has to
do with the fact that we as a country are spending much more
than we produce. When you spend more than you produce, you
have to get foreign goods to make up the difference. Therefore,
there is this direct link between our two deficitsthe Federal
budget deficit and the trade deficit. That is the essential message of
the first part of my paper.

I also deal with the issue of whether or not the United States is
being deindustrialized. There are a number of interpretations of
the term "deindustrialization". Again, I direct you to a chart fol-
lowing page 17 of my testimony.

What is interesting thereThe chart is divided into two panels.
It all depends on how you define deindustrialization if you want to
come up with an answer. What I would point out though is that in
panel A, I give the share of manufacturing in our GNP. What is
really striking about that panel is that essentially, measured in
1982 dollars, manufacturing is roughly the same share of our gross
national product as it has been in most of the post-war period.

Indeed, if you look in real quantitative terms, goods are as im-
portant an element in our production today as they were in 1980
and as they were in 1960. The United States is not losing its capac-
ity to produce goods. Individual U.S. industries have indeed experi-
enced tremendous difficulties. But in the aggregate, if you look at
measures of our industrial base, our capacity to produce in manu-
facturing, you find that that has increased by about 20 percent
since 1980, roughly in line with the rest of our economy.

So I would suggest that we do have sectors that are impacted dis-
proportionately by trade. But that broadly, our manufacturing base
has continued to expand roughly in line with the rest of our econo-
my. If you do look though at the share of manufacturing in employ-
ment in our economy, you see a noticeable decline that I record in
panel B.

That is the result not of a loss of our ability to produce goods.
Indeed, a result of our enhanced ability to produce goods. More
rapid productivity growth in the goods productive sector has been
the dominant reason for the share of manufacturing in our employ7
ment.

I also deal in my testimonybut I won't go into it herewith
the nature of the income earnings potential broadly in manufactur-
ing and the rest of the economy. The argument that our middle
class could be eroded as a result of the transition, as a result of this
declining shareI say it simply doesn't hold up if you look at an
aggregate of an analysis of that particular phenomenon.

There are differences indeed, and I'll come to it in a moment, in
the earnings capacity in certain of our heavy industries, particular-
ly in steel and in automobiles. Workers who are dislocated do expe-
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rience declines. But as a broad generalization of the effect of a
small decline in the share of manufacturing in employment in our
total econcmy, it simply doesn't hold up.

In addition, I don't find any substantial inability of the high
technology manufacturing sectors of out economy to provide
middle and upper income earnings jobs. Indeed, the reverse is true.
They provide relatively higher proportions than the more basic
parts of the manufacturing sector.

I do, however, believe that in addition to changing our macroeco-
nomic policies, which are essential, we could change our policies to
deal with dislocation in this economy. The work that I have done
in this area looks specifically at dealing with dislocation as a result
of international trade.

I personally am very skeptical of coordinated orchestrated pro-
grams in order to deal with decline in a specific industry. I believe
if an industry is being injured as a result of imports, it should come
to the International Trade Commission, it should prove that it is
being injured. If it is being injured, a declining tariff should be pro-
vided.in the form of protecting that sector.

I do not think that the government should get involved in de-
tailed programs of the nature of conditionality, where protection is
provided on a quid pro quo basis, fundamentally because I don't be-
lieve that the government knows what it takes to revitalize an in-
dustry. I don't think we know how to restore the competitiveness of
any individual industry. I don't think that is the job of the govern-ment.

In fact, it is very striking that if you actually look at the steel
industry :here we had, in 1984, mandated investment in that in-
dustry, we find that firms which have been investing the heaviest
over the last decade are those closest to bankruptcy today. It has
not been a profitable endeavor to invest in the steel industry. Yet
the Congress in 1984 mandated that such investment should take
place.

So I am skeptical that we really know what it takes. I also don't
see why we should mandate every firm to invest. It is almost bound
to be sure that some of them have to be shaken out. I say give the
industry a breathing space. Give them a declining tariff, and let
the chips fall where they may. It was mocked when it was imple-
mented, but in fact that was exactly our policy with Harley David-
son in the auto cycle industry.

We gave them a tariff, we set it to decline, they knew it was tem-
porary, and they restored their competitiveness. The market isn't
perfect; it does make some errors. We can slow adjustment down.
But I don't think we should do it in a detailed or interventionist
way.

I think then with the revenues that we take from those tariffs
that are set to decline, and indeed, from auctioning off the quotas
that we currently have, we could improve our trade adjustment as-
sistance program.

My ovm view is that there is indeed something very traumatic
and difficult for a worker who was earning a high wage to now
have to experience a precipitous decline in his or her income.
Indeed, there is an incentive to delay adjustment because of that
erosion in the income that that worker would experience.

P 6
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My suggestion is a form of insurance, of wage insurance, for
workers from such displaced and dislocated industries. If a worker
were earning say $25,000 or $30,000 a year and they found a new
job paying $10,000, I would suggest that they would be compensat-
ed say for half of the erosion in their wages for some period of
time. That proportion could be adjusted according to their age,
with older workers getting more.

But I think that easing the transition in an income sense would
be an important component. I also believe that not for everybody,
but where workers determine that they want to avail themselves of
training, I think that that should be provided in a way perhaps
that could be financed by being linked to their future incomes.

Finally, my colleague and I, in the study that we have done, be-
lieve that communities ought to have a form of assistance to deal
with the traumatic experiences of plant closures. We call this a tax
base insurance program.

We believe that just as we have unemployment insurance for
workers, we ought to have a tax base insurance program for com-
munities. They could insure their tax base and then, in the event
of a precipitous shortfall not due to the change in the tax rate, but
due if you will to a plant closure or a crop failure or a fall in the
price of oilIt's a program that has wide regional applicability, not
just due to trade, but due to other forms of structural shocks that
hit communities.

They would then in turn be reimbursed for some proportion of
the erosion of that tax base for some period of time. You could
either do it on a voluntary basis, or you could make it mandatory.
When you do it on a voluntary basis you have a problem, as in all
insurance programs, of some kind of adverse selection, that only
those who are susceptible to these disturbances would sign up. On
the other hand, when we did our study we were struck by how per-
vasive the shortfalls have been for communities.

Our country has been racked by disturbances over the last
decade. It hasn't just been the industrial heartlands. There is a
broad base, a wide number of communities that have experienced
this. So I think ..hat this is a suggestion which we believe should
merit further consideration.

Thank you very much.
[The prepared statement of Dr. Lawrence follows:]
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Statement of Robert Z. Lawrence'
Senior Fellow, The Brookings Institution

before the
Ilachnolcgy Policy Task Force

Committee on Science, Spa-6e and Techology
U.S. House of Representatives

July 1, 1987

Industrial Transition in a Global Eton my

A nation with America's human and natural resources should

provide its citizens with the world's highest living standards. This

proposition, one taken for granted is being called into question by

many-Americans. Their doubts reflect concerns that America's changing

global role and the need to compete in international trade pose a

threat toU.S. living standards.

Ancerica's Global Role. For most of the postwar period, the U.S.

economy led the world. By almost any the United States economy

was number one. America was richly endowed with natural resources. It

had the world's most highly educates: and trained labor force, the most

modern plant and equipment and the leading edge technologies in almost

every industry. In combination with the latest management techniques

and the scale economies resulting from a huge and rich domestic market,

the U.S. economy produced about twice as much per worker as its nearest

European counterpart and its citizens enjoyed the world's highest

living standard.

1 The views expressed in this statement are the sole
responsibility of the author and do not purport to represent those
of the Brookings Institution. its officers, trustees, or other
staff members.
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For most 3f the fifties and sixties, Americans felt secure in

their economic relationships with the rest of the world and in the

performance of the economy at home. Between 1950 and 1973, per capita

living standards seemed to rise inexorably for all -- lifting large

numbers of Americans from poverty. To be sure growth was punctuated by

recessions and inflation presented a recurrent problem, but over the

long term, faith in sustained growth proved justified and structural

changes such as the shift off the farms were viewed as essential

complenents to progress.

But today, almost everything has changed. While America continues

to have world's largest GNP and to occupy a leading position in the

global eponory, in several respects the American economy is no longer

clearly-preeminent. U.S. workers are not obviously trained in the best

schools nor do they necessarily have the highest skills and work with

the most modern equipment. Americanmamagment may not lead in quality

control, in motivating its workforce and making decisions for long

term; U.S. technology in several areas is no longer the world's best.

The nation's natural resources no longer suffice to meet its needs --

oil imports are rising for the second time in a decade. America may

provide its citizens with the world's highest living standards, but the

lead is closer to ten rather than fifty percent.

The channels linking the U.S. with the global economy have

become deep and wide and they transmit shocks in both directions. This

increased global integration of the economy has been associated with a
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period of much weaker domestic economic performance. The nation has

been wracked with inflation, deep recessions and slow productivity

growth.

America's loss of global lead, its changed relationships with the

rest of the world, particularly its large trade deficit and growing

international indebtedness and the nature of structural change in the

domestic economy have raised questions about the future ability of the

eoanomy to sustain the rise in living standards recorded in the past.

These concerns have recently reached a fever pitch in the national

debate about U.S. competitiveness

Inn. view, America cannot ignore these changing global cconomic

realities. Efforts to recapture the past by retreating into isolation

by erecting trade barriers, capital controls and restrictions on

foreign investment) are doomed to failure. America must meet the

challenge of its changing global role head on, by adapting its

institutions to ensure that its competes effectively in the global

economy. Tb accomplish this we need accurate notions of the nature of

structural change within our economy and policies which aid in

adjusting to it. Unfortunately, there are widespread misconceptions

About the nature of U.S. structural change that may lead us astray in

responding to the new global environment. The firs_ is that there are

intrinsic features of the international economy which prevent U.S.

industry from competing successfully; the second is that such

competition is damaging the industrial base -- that the U.S. is being
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dedn&strialised; the third is that the economy is shifting in an

undesirable direction -- toward the production of services rather than

" goods and that such a shift means lower living standards, an unequal

income distribution and poor jabs. In this testimony I discuss these

notions. In the final section I make same brief comments about policies

we should adopt to ease the adjustment burdens related to trade.

Can America Compete?

There are three popular explanations for the emergence of the

large U.S. trade deficit it manufactured goods. The first appeals to

the common sense notion that high -wage countries, such as the U.S.,

cannot compete with low-wage countries. If workers are paid twelve

dollars an hour in America and less than two in Korea and both

countries have access to world markets for capital and technology,

firm located in Korea can always underprice those in the United

States. If free trade occurs between such countries, workers in the

high-wage economy face two disastrous options: unemployment or slave-

level wages.

The second line of attack, the unlevel-playing field argument,

appeals to U.S. national self-interest. The real world is dominated by

nationalistic economic policies. The competitive, open environment

assumed by international trade economists simply does not exist. Only

the U.S. bases its policies on the rules of the free market. Foreign

governments support targeted industries with subsidies, selective
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procurement and trade protection. The result is an "unlevel" playing

field and the ball inevitably bounces toward the U.S. goal.

For protagonists of both these positions the correct response to

these prdblems seems clear: America should abandon the view that market

forces dominate trade flows. It should act like other countries and

manage trade t' its advantage. imports of foreign products should be

strictly controlled with quotas until and unless wage levels and

industrial policies resemble those of the United States. Unless we

protect our markets, the argument continues, the trade deficit will

balloon further and our manufacturing base will continue to shrink.

A third school ascribes the deficit to failures in U.S.

manufacturing capabilities. Put simply, foreigners now make better

products. Unless the United States improves its capabilities, the trade

deficit will persist.

I share with these schools a deep concern with the record trade

deficit, but firmly reject their diagnosis of America's trade problems:

- - Since wage levels tend to reflect productivity levels, high-

wage countries such as the U.S. can compete with low wage countries

because their superior productivity compensates for higher wage rates.

If developing countries really had U.S. skills, technology and capital

levels, their wages would no longer be low.

- - Me gains from specializing along the lines of comparative

advantage are not absent simply because government policies are more

pervasive than assumed in some versions of trade theory.

5
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Fflile practices such as subsidies and tariffs will affect the

composition of trade over the medium run, they will not affect the size

of the,trade balance which is driven by a nation's spending and savings

patterns. Acountrywith investment 0pp:13.1:unities that expeed its

domestic savings will borrow from abroad and run a trade deficit even

if its costs are relatively low, its home markets protected and its

exports subsidized. Conversely, a nation with high savings relative to

investment will run trade surpluses even if its markets are open and

its products poorly regarded. By this reasoning, the recent

deterioration in the U.S. trade position resulted from the decline in

U.S. net national savings when the growing budget deficit was not

matched by a corresponding increase in net private saving.

It is unfortunate, if understandable, that these fundamental

propositions are so poorly accepted in the current environment. I will

try to demonstrate the logic and empirical evidence behind each of

than.

Low-wage imports. Between 1981 and 1985, the current account

balance, including both goods and services, declined from a positive $6

billion to a deficit of $141 billion. The decline in the manufactured

goods trade balance over the period was almost as large -- $135

billion. Since the low-wage, unlevel playing field, and poor quality

arguments apply particularly to manufactured goods trade, it is

necessary to examine U.S. trade performance in manufactured goods more

closely.
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As Shown in tables 1 and 2, the deterioration in the American

merchandise trade balance was pervasive, across both goods and

countries. As table 1 shows, between 1981 and 1986, the slump was

quite uniformly and proportionately
spread across capital goods (down

$43.2 billion), automotive products (dam $45.8 billion), and consumer

goods (dews $44.0 billion). Similarly,
as shown in table 2, the U.S.

lost trade position with each of its major trading partners over this

period. Indeed, not only was the increase in the U.S. deficit roughly

proportional to each partner's share
of the U.S. Import market in 1981,

but the U.S. import shares from
different trading partners have changed

strikingly little. The largest shift between 1981 and 1986 was the 3.0

percentage-point decline in the Canadian share of U.G. imports.

Imports from Japan (up from 25.3 to 27.4 percent) and Europe (unchanged

at 22.4) grew roughly as fast as the rest of the U.S. market.

The U.S. domestic market is the location of the most pronounced

ccmpetition between U.S. firms and foreign products made with cneap

foreign labov. If low, wages abroad were driving the American trade

deficit, therefore, the share of imports from developing countries

should have risen dramatically But as table 2 indicates, the share of

U.S. manufactured imports from developing countries in 1986 (25.9

percent) was about the same as the share in 1981 (25.0 percent).

Indeed, the longer-run evidence throws even greater doubt on the

cheap wcge argument, which implies
an inexorablm increase in the shares

of imports fnan cheap labor countries. In fact, U.S. imports show
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Table 1. U.S. Trade by Selected Enduse Categories, 1981-86

Percent of total unless otherwise specified

arms Imparts

Change in track balance
Wiliam af. dollars,

Actual
minus

Category 1981 1986 1981 1986 Aetna! Propartianal" propactianal

Capital goods 69.6 67.8 33.5 32.5 -43.2 -43.6 0 4

Automotive products 15.6 19.0 28.7 33.4 -45.8 -38.4 -7.4

Consumer goods 14.8 13.2 37.8 34.1 -4.i) -50.8 6.8

Soutcc: Data for 1981 ere from U.S. Department ofCommerce. Innorational Trade Administration. United Pares

Trade: Performance In 194$ reed partook (Government Printing Office. 1986). Data for 1986 OM provided by Lester

Davis of the ITA. Figures are rounded.
a. Change In the manufactured trade balance between 1981 and 1986.

h. The difference between what the trade balance would have been In each category if the 1981 proportions of

total importt and exports had been maintained. and the actual trade balance in 1911.

Table 2. U.S. Manufactured Trade, by iteRifrA. 1981-86

Percent of total unless otherwise specified

Erparts Imparts

Change in trade balance'
Wiliam, of Mint's)

ream-
Actual
minus

Reglan 1931 1986 1981 1986 Aetna! !lane proportland

Canada 20.2 24.0 20.2 17.2 -14.4 -30.3 15.9

Japan 6.1 10.0 25.3 27.4 -38.4 -38.4 0.0

Europe 23.2 24.0 22.4 22.4 -32.1 -33.5 1.4

Other developed countries 8.8 R.3 5.6 5.3 -8.3 -8.3 0.0

Less developed countries 40.5 31.6 25.0 25.9 -54.9 -36.9 -18.0

Asian newly industrialized
countries 5.9 7.7 13.6 15.5 -23.3 -20.5 -2.8

Centrally planned economies 1.2 2.1 1.5 1.8 -1.5 -2.2 0.7

Total (billions of dollars) 166.8 169.8 156.4 308.9 -149.6 -149.6 0.0

Source: Same u table 2. Figures are rounded.
c Change in the manufactured trade balance between Int and 1986
b. The difference between whet the trade balance would have been In each region If the 1911 proportions of total

imports and exports had been metntained, and the actual tradebalance In 1981.
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precisely the opposite behavior. In 1960, two-thirds of manufactured

imports into the United States came from countries with less than half

U.S. income (and wage) levels. By 1986, the share from countries with

less than half U.S. income levels had droxed dramatically, to less

than a third. In 1963, of course, Japan and many European ocuntries

had cheap labor by this definition; today they no longer have. If

cheap labor really determined trade deficits, the U.S. should have had

a much larger deficit in the 1960s when much more of the world (by

ecomcmic weight) had lower relative wages than it does today.

Finally, the progressive lowering of trade barriers between

developed countries was not associated with a levelling down of U.S.

wages to those of foreign developed countries, but rather with a period

of rapid growth both here and abroad. Moreover, instead of permanently

maintaining low wages, Europe and now Japan have wages that have

converged to U.S. standards roughly in parallel with levels of

productivity in all these countries.

The Unlevel Playing Field. There is ample evidence that virtually

all countries, including the U.S., raintain at least some restrictions

on imports. Indeed, the U.S. Trade Fepresentative publishes each year

a compilation of foreign trade barriers erected around the world. Just

as it has in earlier years, the U.S. should continue to pursue its

negotiations with other countries to lower these impediments to trade.

Nevertheless, unfair trade practices are not the driving force

behind the recent rise in the U.S. trade deficit. Whatever the slope
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of the field, the trading system did not prevent the U.S. from

attaining a powing surplus in manufactured goods trade between 1973

and 1981. Non-OBBc developing counties m:tually bought far more

manufactured goods from the U.S. in 1981 than the U.S. bought from then

-- the surplus ors $11.6 billion

Ito account for the turn aro, d of the overall U.S. trade deficit,

foreign practices would uniformly and suddenly have had to have

chary around 1981. Indeed, something close to a massive global

conspiracy should have taken place. Yet welonoo that protraction is not

such greater in the rest the world today than it was in 1981 -- the

Europeans have cut beckon their industrial eubloidiP1 while th,

Japanese market is somewhat more open today. Indeed, as shown in table

2, the U.S. sent a larger fraction of its manufactured .Torts to Japan

in 2986 (10 percent) than In 1981 (6.1 percent). In fact, the market

in which protection has increased the most over recent times is

probably the U.S. Acco rding to Balassa and Balassa, between 3981 and

1983 the proportion of U.S. imports covered by NIBs rose more rapidly

and overtook that of the European Community.2 Since 1981, the U.S. has

slapped tariffs or quotas on automobiles, machine tools, motorcycles,

semicondbotors, and steel and has flirted in Congress with protection

for shoes and wine, among other products.

2 B. 8alassa, and C. Balassa, *Industrial Protection in the Developed

Countries,' World Economy, vol. 7, no. 2, (June 1984), pp. 179.96.
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Nevertheless, Japan continues to be frequently singled out as

having the most unfair trading practices among U.S. trading partners.

Yet it is doubtful that such policies were a major factor in the

dramatic increase in Japan's trade surplus with the U.S. since 1981.

Table 2 indicates that the Japanese share of the deficit growth is

virtually proportional to 1981 trade shares. In 1981, Japan accounted

for 25.2 percent of U.S. manufactured imports and 6.1 percent of

manufactured exports. Given the growth in total U.S. imports since

1982, simply maintaining these 1981 shares in 1986 would have entailed

a rise in the U.S. trade deficit with Japan of $38.4 billion dollars

which is precisely the rise that occurred. In short, the evidence is

far more consistent with the view that Japan simply-picked up its share

of the action than that it dramatically shifted its behavior -- the

necessary requirement for the unlevel playing field explanation for the

deficit.

Japanese trade balance behavior over the long run also indicates

that whatever protective steps that country has taken are not causally

related to its trade surplus position. Between 1965 and 1973, Japan's

trade balance in goods and services (current account) averaged 1.1

percent of gross domestic product (GDP). BP c' 1974 and 1984 it

averaged 0.7 percent. This is scarcely a record of chronic tendency

towards surplus.

Poor Quality. There is considerable evidence that some U.S.

products are not as good as those made by foreigners. In particular,

41
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according to °ammo= Reports this appears to be the case with U.S.

automobiles. Nonetheless, such quality failures are unlikely to have

become pervasive simultaneously-acmes the wide range of goods in which

the U.S. trade deficit has emerged.

The real culprit. The pervasive nature of the trade deficit by

trading partner and by product category suggests that something

aggregative or macaneconaric is at work.3 In fact, that is precisely

what has occurred. By definition, a nation's trade balance represents

the difference between its total spending and production. A. nation

that spends wore than it produces must necessarily run a trade deficit.

As shown in chart 1, the U.S. has been in such a net spending situation

since 1981. Between 1981 and 1986, total real U.S. spending on private

consamotion and investment and on government-provided services

increased by 19.6 percent, or 6.4 percentage points faster than the

increase in U.S. production over the same period.

one need not look far to discover what lies behind the spending-

production imbalance. As shown in chart 2, between 1981 and 1986 the

government sector (federal, state, and local combined) increased its

annual borrowing by about $100 billion. Annual borrowing by the

federal goverruent alone exploded at an even faster pace, increasing

from $64 billion in 1981 to over $200 billion in 1986. The private

sector failed to increase its saving to balance the government- sector

3 This point is also made in the 1987 Economic Report of the

President, see pp.98-101.
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CHART 1.

CHANGES IN NATIONAL SPENDING AND PRODUCTION: 1880 - 86
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spending splurge. In fact, net private investment ran ahead of net

private saving in 1986, contributing to the excess level of national

sPending

In short, a fundamental imbalance between U.S. production and

spending since 1981 has necessarily produced a mushrooming trade

deficit. The rising dollar has been the primary mechanism inducing the

trade balance shifts we have seen. Stimulated partly by high U.S.

Interest rates and by unsettled conditions abroad, international

capital moved into the United States and caused the dollar to

appreciate. This in turn priced U.S. products out of world markets.

As I discuss below. How the U.S. chooses to close the gap between

spending and production is perhaps the most important economic policy

question facing our nation in the years ahead.

Is America Being Beindustcialized?

Newspaper headlines point almost daily to the fact that U.S.

industry is in dire straights. The reports are filled with details

abc.ut plant and mine closures, the plight of the rust bowl and the oil

belt, huge trade deficits, and decisions by U.S. fine to locate

manufacturing facilities abroad. The fear is that America is

deindustrializing, that America is losing the industrial capacity

required to sustain (i) the nation's role as an indusw.,ai and global

powv.r, (ii) the prosperity of important regional economies, and (iii)

high plying jar for blue-collar workers. But these reports, while

accurate for sane induatrial sectors, fail to convey the full picture.
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Tway are based on a partial view of the manufacturing econamy. In

fact, aggregate manufacturing output Ms grown faster than GNP over the

past five years and is expected to out-perfcaaa the ecoixray over the

next decade. Anxxica has not deindUstrialized, not will it. But the

nature of U.S. industry is changing. The expanding sectors reflect an

age of information and technology-based growth. Among the contracting

sectors in serious trouble are several major heavy industries.

"Deindustrialization" needs to be defined precisely. Does

deindustrialization refer to cutpurs or inputs? If the concern is the

nation's ability to satisfy its demand for goods, the volume of output

should be the focus of attention. If the concern is the quality of

employrrent opportunities, the demand for plant and equipment, or the

adjustment difficulties associated with unemployment and plant

closures, inputs such as capital and labor should serve as the focus.

Industrial Output

Spending on goods such as consumer durables and investment

equipment is acre sensitive to economic fluctuations than is spending

on services which are less easily postponed. Consequently, goods

production is very responsive to economic growth. During periods of

rapid cyclical expansion (when demand is strong), manufacturing expands

more rapidly than the rest of the economy. Conversely, during periods

of slow growth, manufacturing performs disproportionately slowly.

These cyclical fluctuations tend to cloud the stronger trend, over the
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long run, for goods and services output to grow at similar rates. The

estimate of manufacturing output in the GNP accounts shows America is

not deindustrializing--eitIrx over the long run (1960 to 1985) or the

meditraxun (1980 to 145) Real value -added in American manufacturing

(measured in 1982 dollars) constituted 20.4 percent of GNP in 1960,

20.9 percent of GNP in 1980 and 21.7 percent of GNP in 1985. The

volume of U.S. manufactured goods production has thus kept pace, &most

exactly, with the overall production of goods and services (the GNP).

The total value-added in goods in the United States, a measure

which includes wholesale and retail trade margins, shows a similarly

constant relationship to GNP. In 1985 the share of goods in U.S. GNP

(measured in 1982 dollars) was 42.8 percent: somewhat higher than in

1980 (42.2 percent) and 1970 (42.6 percent) and similar to 1950 (43.6

percent).

In sum, therefore, judged by the volume of goods and non-

residential structures in U.S. output, America is m more a services

economy today than it was in 1960.

The ability of manufacturing production to keep pace with the

overall production of services in the recent U.S. recovery merits

comment. The abnormel nature of the recovery, in particular the huge

trade deficit which emerged L snanutactured goods between 1981 and

1985, might have been expected to slow the growth in goods production

relative to previous recoveries. The explanation for strong

manufacturing production growth, however, lies both in the abnormally

47



strong rise in total U.S. spending relative to GNP in this recovery and

in the unusually strong rise, within total spending, in spending on

goods. While real (GNP) increased by 12.5 percent between 1980 and

1985, total U.S. spending (i.e., consumption plus investment plus

government spending) increased 17.6 percent (hence the decline in the

real trade balance of at 5 percent of GNP in 194 dollars).

Spending on goods, however, increased by a massive 23.6 percent. In

response, U.S. producers lost significant shares of the domestic market

to foreigners and yet were still able to expand production volumes

faster than overall GNP.

What explains the dramatic rise in U.S. spending on goods in the

recent expansion? First, goods have become relatively cheap. Between

1980 and 1985, the relative price of goods declined by 7 percent

partly because the strong dollar and declining connicdity prices and

partly because of relatively rapid growth in manufacturing

productivity.4 In addition, U.S. spending shifted rapidly towards

purchases of automobiles (which were unusually depressed after the 1979

OPEC oil shock), defense equipment, and office equipment (particularly

computers). While aggregate spending on goods has been strong, it has

been highly concentrated in these three categories.

4 By cantrast, over the entire decade of the 1960s and 1970s,
relative goods prices declined 5.3 and 5.6 percent, respectively.
The ratio of GNP deflators for goods production are compared to the
overall GNP deflator is the measure of relative goods prices used

here.
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Industrial Outputs Dollar Values

Productivity growth has been more rapid in goods production than

in services prediction. Reflecting this higher productivity growth over

the long run (although not as dramatirAllt, as in the 1980s), prices of

goods have increased less rapidly than those of services. Consegbently,

while final demLnd for goods and services have increased at similar

rates in voluMe terms, the share of goods in total dollar spending has

declined. Between 1960 and 1980, nominal value added in goods

prodzotion declined from 50 to 43 percent of nominal GNP; and between

1980 and 1985 neminal value-added in manufacturing fell stetOily from

28 percent in 1960 to 21.3 percent in 1980 and 19.9 percent in 1985.

Employment

Faster productivity growth in goods production (rather than

slower demand) is the source of the declining share of industrial

employment in the economy. In 1960, 37.7 percent of workingAmericans

had jobs in either manufacturing, mining or construction. By 1980 this

proportion had declined to 33.3 percent and by 19£' to 25.6 percent.

Similarly manufacturing accounted for 30.8 percent of employment in

1960, 22.4 percent in 1980 and 19.9 percent in 1985. In absolute

terms, however, the manufacturing employment trend is different.

Manufacturing employment increased from 16.8 million in 1960 to 19.4

million in 1970 and a peak of 21million in 1979. In the 1982

recession, manufacturing employment slumped to 18 4 million and it has

subsequently recovered to the 19.4 million range in 1986. Thus, if
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deindustrialization refers to a declining share of employment, America

is certainly deindustrializing. On the other hand, over the past

fifteen years absolute manufacturing employment -- although sUbject to

considerable cyclical fluotua,ion -- has been roughly constant at about

20 million.

Capital

According to Federal Reserve Board estimates, both industrial and

manufacturing capacity have kept pace with the volume of total

production. Industrial capacity utilization was 80.9 percent in 1970,

80.9 percent in 1980,and 80.4 percent in 1985. Similarly, manufacturing

output was 80.1 percent of capacity in 1960, 79.2 percent in 1970, 79.3

percent in 1980, and 80.1 percent in 1985. A second measure of the

industrial base is the stock of industrial capital, i.e., a measure of

aggregate manufacturing plant and equipment. The manufacturing capital

stock has grown as rapidly as the overall U.S. capital stock. Real n t

manufacturing capital constituted 22 percent of total nonresidential

capital in the united States in 1960, 22.5 percent in 1980 and 21.1

percent in ,.985. Manufacturing has also accounted for a fairly constant

share of total nonfarm busiless expenditures on new plant and

equipment: 33.4 percent in :360, 31.8 percent in 1970, 35.7 percent L

1980 and 36.1 percent in 1547,.

Chart 3 highlights major data series used in this analysis.

As panel A indicates, judge. by (1) ths growth of real value-added in

manufa,:turing, (2) the manufacturing capital base, and (3) the plant
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and equipment expenditures of the manufacturing sector, the role of

manufacturing in the U.S. economy today is as important as it has been

for the past twenty five years. As Panel B indicates, judged by the

share of employment and nominal value-added in manufacturing, the role

of manufacturing has declined significantly. Pram the perspective of

suppliers of plant and equipment, manufacturing's role in employment is

irrelevant, and while the share in nominal value-added could be

important, its lorg-run decline has not diminished the manufacturing

sector's share in spending on plant and equipment.

The Services Eccmay

The process of economic developmAnt is often referred to as

industrialization, but judged by employment patterns it could be more

accurately described as a transition to services. Even during the

early period of U.S. industrialization, for example, employment in

services increased as rapidly as employment in goods-prodncing

industries. Between 1850 and 1900, employment in goods and services

indWstries in the U.S. increased at similar rates. Between 1900 and

1950, both goods and services industries increased their shares of

employment, but the services share grew more rapidly. Since the early

1950s, hover, the share of U.S. employment in goods production has

declined steadily.

This shift will continue in the next decade According to U.S.

Department of Labor projections in 1995, 74.4 percent of the American
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labor force will produce services (compared with 72.3 percent in 1984),

while only 17.2 percent will be employed in manufacturing.5

The implications of the emergence of service economies is hotly

debated. In particular, a cosoern exists that the reduced role for

manufacturing in the emaxmruill threaten national well-being.

Ultimately, many service jobs depend on the existence of manufacturing

activities; therefore, an eroding industrial base will eventually

threaten services employment. Manufacturing, same argue, is a vital

source of productivity growth of middle-class incomes and the demand

for capital goods.

The U.S. experience indicates that that these arguments seriously

misinterpret the evidence. First, as I have just shown, increases in

services production have not come at the expense of goods production.

1b the degree that the production of services depends on the production

of goods, therefore, they have not been negatively affected by recent

trends. Moreover, although increased demand for services by

manufacturing firms is one of the reasons for the expansion of

services, far more important is the demand by final consumers and by

other services.

Second, the declining employment share of goods production

primarily results from the relatively faster increases in output per

worker tri gxds Industries. Just as ris4ng fans productivity increased

5 U.S. Department of Labor, Employment Proiections for 1995: Data
and Methods. April 1986. Bulletin 2253, p. 27.
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food production while freeing farm labor for employment in factories,

so relatively rapid growth in manufacturing productivity is increasing

goods production while making a larger share of the labor force

available for employment in services. Since goods production is

expanding as rapidly as services production (measured in constant

prices), the relative weightsnand thus relative contributions of

productivity growth in each sector to overall national productivity

growth have not changed.

Third, the stylized image of structural change in the United

States is represented by the displaced steel or automebile worker

forced to take a menial job in fast foods or electronic assembly. This

picture has sounded alarm bells and produced dire forecasts about the

future of the .riddle class. Even sophisticated analysts believe that,

as the economy shifts away from basic manufacturing and toward high-

technology and service industries, the number of mid-level jobs t."11

decline.

Ccmmentators have advocated protectionist trade measures and

selective industrial policies to prop up basic manufacturing and to

forestall the structural economic changes that they see threatening the

middle class.

But neither these 'presumptions nor prescriptions are correct.

One cannot get an accurate picture of structural change by looking at

just a few sectors or relying on anecdotal evidence. The auto and

steel industries have received a lot of attention, but even at their

1979 peaks, they accounted for only 1.1 percent of total employment.
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Data on sectoral earnings tell a different story. In table 3,

the usual weekly earnings of full-time workers in 1969 and 1983 have

been grouped by sector and divided into three classes.6 Middle-class

earnings are defined with reference to earnings of the median male

($379 a week or $19,708 a year). Jobs paying plus or minus a third of

this level are considered to be middle-class.

Contrary to the nommon perception, the proportion of full-time

workers with middle-class earnings in the production of goods is

exactly the same as the proportion of workers with middle-class

earnings in the rest of the economy -- 46 percent. Durable -goods

manufacturing does rank second among all sectors in the proportion of

its workers receiving middle-class earnings (50 percent). However, the

public sector has the most intensively middle -class work force (55

percent), and in third place is the services sector: transportation,

carmunications and public utilities (49 percent). There is virtually

no difference between the proportions of middle-class earnings in

nondurable manufacturing i44 percent), finance (43 percent), and

miscellaneous services (43 percent).

Manufacturing may provide a larger share of middle-class jobs

than the rest of the economy. But it scarcely represents the backbone

of the middle class. If all manufactualrg.workcrs were to be re-

employed with earnings patterns typical of the rest of the economy, the

6 For a more complete analysis, see Robert Z. Lawrence, 'Sectoral
Shifts and the Middle Class,' Brookings Review, Fall 1984, /T. 3-
11.
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Table 3. Earnings
Distribution across Sectors,
Categorised by High, Middle
and Low Earnings, 1969,

-- Destribunon in 1969

1Se--
ctor

Males Ferrules

Mad Low High Mad Low High Mad Low

Total 20 50 30 28 56 16 5 39 561963
Goods producing 21 53 26 26 58 16 2 35 60

Percent Arvada= 5 25 70 6 26 68 0 16 84

Mirdng 32 52 15 35 52 13 1 56 44

C.onstructien 32 50 18 33 49 17 5 57 38
Maradacturing 20 55 25 26 62 13 2 38 60
Durables 22 60 18 27 62 11 3 49 49
Nondurabies 15 49 36 23 60 17 2 25 71

Services 17 45 38 27 54 19 3 33 64

Transpatatson.,
cceninunicance. and
public anilines 23 61 16 25 62 10 4 55 41

Trade 15 43 41 23 54 23 2 25 71

Hamm insurance.
and real estate 45 33 40 48 12 4 42 54

Prints households 2 9 89 5 26 70 2 7 92
MISCC11111101=111VSCCS 15 42 43 28 49 23 4 37 59
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aggregate distribution of earnings would change very little. The

amber of workers receiving upper-class and middle-class earnings would

decline by only 3 percent and 1.7 percent, respectively.

A similar analysis with a slightly different database refutes

the contention that the high-technology industries offer relatively few

middle-class job opportunities. The proportion of middle- and upper-

class jobs for both males and females is higher in high-tech than iu

the rest of manufacturing. All of the major high-technology industries

(chemicals, electrical and nonelectrical machinery, aircraft and

instruments) have smaller shares of lower-class jobs than the rest of

manufacturing. All of the major high-technology industries (chemicals,

electrical and nonelectrical machinery, aircraft and instruments) have

smaller shares of lower-class jobs than the rest of manufacturing and

alnost all of than have larger shares of upper-class jobs. The

overwhelming source of the shift in employment to services econany is

the relatively more rapid growth in productivity in goods production.

The shift is thus a sign of greater prosperity rather than the reverse.

As I have shown above, increases in services production have not come

at the expense of goods production. Just as rising farm productivity

increased food production while freeing farm labor for employment in

the factories, relatively rapid growth in manufacturing productivity is

increasing goods production while making a larger share of the labor

force available for employment in services.
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The United States is already a services econaml. Only 25 percent

of the workforce today produce goods. This shift has progressed so far

that to understand the implications us have only to look around us.

Tile advent of this expansion reflects advances in technology and

productivity that enable us to Meet the demand patterns of a high-

income population. Public policy should not try to hinder this

transition, but it may try to aid those displaced.

Sma Suggestions for Policy

Over the past two years, there has been a substantial decline in

the U.S. dollar. With time, this fall will effect an improvement In the

trade balance, and alleviate many of the current protectionist

pressures. Nonetheless, the dollar's fall is not a panacea. Its decline

will reduce the purchasing power of American consumers. But. the day of

reckoning from the excess consumption enjoyed thus far in the 1980s

cannot be postponed forever. The only way the nation can compensate

for an erosion in the value of the dollar is to raise productivity

levels. It is encouraging that both political parties new are

concentrating on the issue and considering policies to bolster

educatio,....1 and retraining efforts as well as R&D spending. In

addition, the dollar's fall should be accarpanied by shifts in both

U.S. spending and trade policies. An effective policy must be capable

not only of reversing national over-spending without damaging

investment, but also of holding protectionist pressures at bay during

the potentially difficult transition to smaller trade deficits.
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Shifting National Spending Patterns. The imbalance between

national spending and production can be corrected in any one, or a

combination, of three ways.

The first option -- reducing private investment -- is the least

desirable. At a time when U.S firms are facing severe competitive

pressures, America must, if anything, increase rather than lower its

rate of investment. In the absence of higher domestic savings, however,

the decline in the trade balance and the associated net inflow of

foreign capital, could initiate higher real U.S. interest rates and

crowd out domestic investment.

The second course -- increasing private savings -- is far more

desirable, but not readily susceptible to changes in government policy.

After decades of empirical studies, it remains unclear whether savings

patterns are sensitive to changes in interest rates and, if so, in what

direction. Moreover, one of the main advertised benefits of the 1981

"supply-side" cut in personal income tax rates -- higher private

saving has failed to materialize. Net personal saving stoa. at 7.5

percent of personal disposable income in 1981. By 1985, the personal

savings rate had fallen to 4.6 percent -- the lowest level since 1949!

The third option -- substantial reduction of the government

deficit, and in particular, the federal budget deficit -- is by far the

most feasible, if politically difficult. Although =n=1E:con:mists may

disagree about the desirability of completely eliminating the federal

deficit, there is a broad consensus that the deficit must eventually be

5 9



brought down significantly from its current $150-200 billion range to

something on the order of $50 billion. There is also consensus in the

policymaking cannmity that deficit reduction should take place

gradually and, if this need &:ises, tarporarily halted or even reversed

if the economy slides into recession.

Resisting Protection. Reversing overall trade patterns will not

only be politically difficult, but also will take time. In the interim

during which the trade deficit may come down but still hover in the

$100 billion range-- there will be continuing political pressure to

embrace protectionist measures. Indeed, despite its free trade

rhetoric the Reagan administration has resorted increasingly to

protection in the worst way possible -- by using quotas and sanctioning

the creation of cartels.

A major reason why even an administration as philosophically

committed to free trade as the present one has found it necessary to

cave in to pressures for protection is that the two "safety valves" in

our current trade regime for absorbing protectionist pressures are

imperfect.

The first, the so-called "escape clause," allows domestic

industries to receive temporary protection from imports when they can

prove to the U.S. International Trade Commission (ITC) that imports

threaten or cause then serious economic injury. Although this

provision of U.S. law has been reasonably effective in screening out

the most unworthy domestic industries of temporary assistance --roughly

60
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40 percent of all applicants since the law was last revised in 1974

have been denied relief by the rrc -- it nevertheless has a fatal flaw.

An industry can "win" its case before the rmc but still be denied

relief by the President, thus encouraging it to run to Congress for

permanent protection (as the domestic shoe and copper industries have

done in the last two years). In addition, the law has allowed the

President to provide temporary import relief in the form of quotas as

well as tariffs; the latter are less distorting of trade flows and also

raise revenue for the government (unlike quotas).

The second "safety valve," trade adjustment assistance (TAA) for

firms, workers, and ccnnunitles adversely affected by significant

import competition, has been rendered increasingly ineffective because

its funding has been severely cut back over the past five years.

Moreover, even in its heyday, TAA delayed adjustment, particularlyby

displaced workers who were nerely given extended unemployment

compensation payments without being positively encouraged to find

alternative employment.

In a recent study, which I have written with my colleague, Robert

E. Litan, we have proposed several modifications in both the Escape

Clause and the TAA programs which we believe would make then more

useful.7 First, the provisions of the U.S. escape clause would be

7 See Robert Z. Lawrence and Robert E. Litan, Saving Free Trade,
(Washington: Brookings, 1986). Our views are shared in another
recent study of the escape clause and trade adjustment assistance
mechanisms. See Gary Clyde Hufbauer and Howard F. Rosen, Trade
Policy for Troubled Industries (Washington, D.C.: Institute for
International Economics, 1986).
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more cost effective if declining tariffs were the sole form of

temporary import relief for industries seriously damaged by import

competition. In addition, all existing quotas and other quantitative

restrictions should be converted to thektariff egaivalents by

auction; that is, all rights to import products within quota ceilings

should be sold off to the highest bidders. Tariff rates should then be

scheduled to decline over time. The revenue raised by these tariffs

should be earmarked for assisting workers adversely affected by

imports.

Second, we recommend that an affirmative injury finding by the

International Trade Commission (ITC) automatically trigger two

different types of relief. Mergers of firms in beleaguered industries

(not protected by quotas) would be assessed under liberalized

standards, as recently recommended by the Reagan dninistration. If an

industry is judged by the TTC to be seriously damaged by imports, then

there is little worry that mergers will lead to imperfect competition.

We also recommend that trade adjustment assistance automatically

be extended to esplacedworlors, but only in such away that the

benefits provided encourage rather than delay adjustment.

Specifically, we propose that the primary component of TAA benefits

consist of insurance against loss of wages. That is, workers displaced

by import competition would be compensated for some proportion of any

reduction in wages they may experience in obtaining new jobs, thereby

encouraging those workers to find and accept new employment quickly.

62 t
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The importicci of the loss compensated could vary with the age of the

worker awl seniority in his or her previous job. A second component

would provide extended unemployment compensation to workers residing in

regions where the unemployment rate significantly nocceeds the national

munage. The remaining elements in our proposed program would provide

relaxation allowances and assistance for retraining. Federal loans for

retntining would carry repayment obligations tied to future earrings

and collected automatically through the income tax system.

Even under highly conservative assumptions our proposed program

of trade adjustment assistance could be readily financed for at least a

decade by converting existing quotas into declining tariffs. As a

result, there would be no financial pressures to impose new tariffs to

fund the assistance program, although the president would still be

authorized in the future to grant tariff remedies to domestic

industries proving to the ITC that they merit relief.

Finally, wp propose a new mechanism to ease the pain of economic

dislocation for canmunities -- a voluntary system of insurance by which

municipalities, counties, and states can protect themselves against

sudden losses in their tax bases that are not the result of reductions

in tax rates. rnder such a program, governmental entities choosing to

participate would pay an insurance premium, such like the premiums

firms currently pay for unemployment compensation, for a policy that

would compensate for losses in the tax base caused by plant closures or

significant layoffs.

In sum, we will not be able to reverse our trade balance until

our national spending patterns change. But in the meantime, we must do

a far batter job in easing the difficult dislocations caused by the

persistent trade imbalance and the normal shifts due to stra.:tural

dome.
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Mr. MACKAY. Thank you.
Mr. Strassmann.

STATEMENT OF PAUL A. STRASSMANN, RETIRED VICE
PRESIDENT, XEROX CORP.

Mr. STRASSMANN. The subject of technology policy is vast. I
would like to concentrate my remarks entirely on that technology
that affects 56 percent of the workforce, which earns 67 percent of
all labor wages in the United States. That workforce is the white
collar, co-called information workforce.

My subject concerns the computerization, the rapid injection of
technology into that workforce. What distinguishes that workforce
is that computerization if singularly dominant and perhaps the
only tool which is applicable to affecting the productivity of that
workforce.

Now, the evidence that I will present here today is that the pro-
duct: ity of the most technologically impac'ed workforcenamely,
the Information workershas been declining steadily since 1974
since the United States has engaged in a massive investment pro-
gram in computers. In fad, at this juncture one-third of total prod-
ucts durableproducts durable are the tools by which we improve
productivityone-third of all of those investments are being chan-
nelled into computerization.

Consequently, it would be the purpose of any technology policy to
ask whether one-third of our most valuable and most advanced re-
sources are really delivering to the economy the kind of advantages
which we expect and which we need in order to maintain full em-
ployment, as suggested by Dr. Ginzberg and as suggested by Dr.
Lawrence, to achieve productivity so that our revenues and our ex-
penditures match.

Nitli that introduction, suggesting perhaps that the subject of
computerization deserves the interest and the attention of the
Technology Policy Task Force, I would like to then go over some of
the past history of Congressional involvement in information tech-
nology. I would suggest to you that all of the past concerns, which
mostly concentrated on issues of privacy, protection, standards and
so forth, really never dealt with the cardinal issuenamely, pro-
ductivity.

Therefore, bringing before your agenda the issue of productivity I
think is a new agenda item. What are some of the reasons why we
are starting to have doubts about information technology and its
effect on productivity? I think that the recent issue of Fortune
Magazine, which highlighted its story by the headline "The Puny
Payoff From Office Computers," certainly brought to public con-
sciousness that there are some doubts.

Monday this week, the New York Times had a key article in the
business section which was "High Technology is Hampering the
Service Industries, Productivity Declining." So my concerns that
I'm bringing before you are not just spurious. I think they are
starting to become very topical, and I think they will be elevated
on the public agenda very rapidly.

Now, let me just talk about the importance of computers in office
automation in the area of high technology. 90.4 percent of all high
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technology capital investments are going to computers. Of that,
about 85 percent is really being channelled into the informationsector. Let me repeat computerization is being selectively chan-nelled to the information sector.

The information sector, by the way, as I define it is basically the
overhead of this economy. It is not the direct workersthe factory
workers, the steel workersthat I am concerned here with. I amconcerned about the professionals, the executives, the managers,their secretaries. I am concerned about Congressmen and theirstaff.

Mr. MACKAY. Let me just interrupt you to say that you've just
described a phenomen-- that all of us have experienced. The morecomputers, the leas we get done. We thought it was just the Con-gress.

Mr. STRASSMANN. Nevertheless, from the standpoint of technolo-
gy policy, that raises some serious issues. If we are betting on thistool and this superior technology to achieve the balance between
our ability to earn money and to spend money, then the question ofwhat are the causes and the underlying driving forces that after
approximately $1.8 trillion worth of expenditures for computerswhich I understand even by Congressional standards is a non-trivi-al amountwe are unable to demonstrate superiority from this
technology.

My testimony lists in the footnotes about a number of studiesthat echo my findings in this field. I just want to highlight tb'
study that I have been engaged in in the last five years, where Ihave been very much concerned about the underlying issue of howdo you measure productivity in the white collar sector, a subject ofgreat concern to all academics and foundations.

Let me just tell you that I have discovered that you cannot lookfor the causes in underlying understanding what is happening by
looking at macroeconomic statistics. They are practically uselessfor that purpose. You have to go down to the microeconomic envi-
ronment and study on a firm by firm basis why some firms are pro-ductive and why some firms are not productive.

Without boring you with detailsand I have written a bookabout the subjec tlet me just give you the highlights of my find-ings. When I studied the companies, I discovered that if you plotproductivity against the amount of information technology they
use, if information technology would indeed enhance productivityyou would find that more information technology would plotagainst improved productivity. Well, that's not the case.When you plot information technology versus productivity, the
scatter diagram is random. You can generate it by throwing darts.
What is interesting, however, and what is important in my opinionto the Technology Policy Task Force, is that when you then focus
on those firms who have high productivity and use computers andthose who use computers and have low p lductivity, you suddenly
discover that many other factors come ...rth as being dominant.
Then computerization becomes actually supportive, to either accen-tuate lack of productivity or accentuate superior performance.

In a nutshell, what I have discovered is that the underlying phe-
nomenon that is driving the lack of productivity of America is the
bureaucratization of America. We are basically moving people from
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productivity gaining jobs in manufacturing into jobs where they
are losing productivity.

Anytime you do that and when you do that on any big scale
and certainly you have moved now 57 percent of your workforce
into paper pushersyou are going to get the economic results that
everybody is observing. And by the way, without detracting from
the forthcoming testimony about employment, one of the reasons
we have had increases in employment is because we have been
shifting people into unproductive jobs. You generate jobs, although
lowering the standard of living, by moving people from productive
jobs to unproductive jobs.

What does this mean and what should be done by the Technology
Policy Task Force about this phenomenon? First, I suggest that the
current policy analyses available to the Congress are almost entire-
ly focused on the production sector of the economy, which is the
traditional legislative base for passing legislative measures. There
has been an insufficient attention given to the economics, particu-
laey the technological economics of the information workforce.

Therefore, I suggest that many of the technology policy options
mentioned by your staff peoplelike tax policy, cost of capital,
technology transfer, job protection, plant closing, what have you
in fact may not be applicable, and most likely are not applicable to
the white collar sector of the economy.

Now, what can then be done? My belief is that first, the impact
of Federal and Congressional legislation on bureaucratization of
America should be understood and should be made evident. Let me
just tell you a small example that I've taken in the current tax law
in order to increase revenue. A very elaborate provision has been
made to not allow the deduction of inventoried costs. You have to
allocate costs of inventory in management and then capitalize it
and then retrieve it.

I am an experienced computer executive. For the firm that I
worked for, that would represent a minimum of half a million dol-
lars of just cony rsion-programming expense on computers, and an-
other $100,000 worth of annual expense. I mean, if you multiply
that, there goes a billion dollars. Just administrative costs.

It is my opinion that in the same way as industry is being called
on to file environment impact statements, the Federal and Con-
gressional delTherations ought to be subject to a productivity
impact statement, In the deliberations to raise taxes and so forth, I
think some consideration should be given to how many lawyers it
will employ and what will be the consequences.

I can employ computers to do this computation of capital appro-
priation and capital allocation very efficiently. But every time you
are asking me to complicate my business, I am going to decrease
productivity in this USA.

The second recommendation that I have is that the National Sci-
ence Foundation, that has so far not been very much concerned
with the subject of microeconomic analysis of the relation betweer.
computerization and productivity, should be encouraged to make a
major investment in trying to find out what are the underlying
causes and factors that affect the relationship between productivity
gains and losses by the information workforce.
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I think focusing on the information workforce and computeriza-
tion is a high agenda item that has not been given sufficient atten-tion.

Lastly, of course, the Congressional realization that bureaucra-tization is our disease. It may be helpful in contributing to a ren-aissance in our productivity.
Thank you very much.
[The prepared statement of Mr. Strassmann follows:]
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CO/0mm ON SoDICE RC/TECHNOLOGY, Technology Policy Task Force 2

INTRODUCTION AND DEFINITION OF SCOPE

Mr. Chairman and distinguished members of the Committee. My name is Paul A.
Strassmann. I am a retired business executive and university professor. My 1985 book
INFORMATION PAYOFF - Transformation of Work in the Electronic Age has been well
accepted in the USA. This book is also published in Japanese, Brazilian and Russian
translations.

My career since 1953 involved managing and planning the installation of computers for
three very large U.S. multinational corporations. My last position .vas as Vice-President of
the Information Systems Group of the Xerox Corporation, with worldwide responsibility
for strategic planning and evaluation of information systems.

I understand that your Task force examines "...the many factors 'oat must come together
to advance America's technological efforts." You also wish to address deeply rooted causes
rather than hear a recitation of symptoms. Lastly, your wish to examine how current
Federal policies and practices may work to U.S.national advantage.

To deal with the complexity of your agenda this testi-
mony will focus entirely on the effects of computeriza-
tion on the productivity of the "white collar" segment of
the USA workforce.

The testimony will concentrate on the lagging produc-
tivity growth caused by 'Information workers." The
future performance of information workers is decisive
In delivering to us real growth in Income per capita.
Increasing their productivity is essential for the cre-
ation of added wealth which is ultimately needed to
support Increased employment.

The overwhelming concentration of computer invest-
ments within the 'Information sector" of the U.S. econ-
omy remains as the primary technological means for
Improving the productivity of our executives, managers,
administrators, professio it workers, sales persons and
clerical workers. This personnel accounts for 56% of the
workforce and for an estimated 67% of all labor costs.

Therefore,

Any new Federal policy concerned with the uses of
technology should be also examined whether it supports
the productivity-enhancing effects of computers.

I this presentation I shall not deal with the effects of computer technologies in the
..ictory environment. This has already received adequate attention in a report by the
Congressional Office of Technology Assessment'.

Testimony by Paul A. Strassmann. July 1. 1987
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COMUTTEE ON SCIENCE AM) TB:M=6Y, Technology Polky Task Force 3

I shall concentrate on the effectiveness of our information workers because they make
all the key decisions on innovation, product development, pncing, marketing and capital
investment. They also generate almost the entire burden of of 3rhead expenses that the
manufacturing sector must add to its cost base. The information workforce, because of its
size and influence is decisive in shaping the economic viability of the U.S. Their use of the
overwhelming major share of the total computer capacity is indispensable in the applica-
tion of any other U.S. technology. Therefore,

$ The relationship between computer technology and
the productivity of information workers' merits the
concentrated attention by the Technology Policy Task
Force.

This discussion deals not only vith government, banking, insurance, professional
services and health industries, but will also include all personnel in manufacturing,
transportation and trade organizations concerned with the creation, processing and the
generation of information. It includes all management and professional personnel along
with their supporting administrative, -.lencal and secretarial staffs who have been subject to
massive office automation in the last decade.

We shall cover the pivotal issue of actual productivity araximplishments to add to a
prior Congressional exploration oe this subject. Most of the ideas presented here have
been inducted in my report to the 1983 White House Confereney on Productivity's and in
the chapter' on profitability of computer investments in my book.°

In this testimony I shall suggest the following:

* If the Technology r "-v Task Force is seeking out
deeply rooted causes 'cck of information worker
productivity, they are. .ed by inadequate invest-
ments in computer technology.

*Any lack of productivity should be first traced o nnn-
technological influences. There is ne indication 5at
technologically deficient computers are the source of
unfavorable productivity results. Escalating costs in
incurred in managing U.S organizations even if com-
puterized are the causes of declining productivity.

Federal technology policies applicable to industrial
problems are of questionable benefit in the informa-
tion-based environment.

* There is an insufficient base of factual evidence to
deal with tba socio-economic complexities of the infor-
mation economy, by means of a national technology
policy. Legislative measures that require ever increas-
ing amounts of information-processing are likely to
have a g4r.ater effect on information worker productiv-
ity than any other act by the Government.

Testimony by Paul A. Strassmann. July 1, 1987
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* To stimulate productivity growth of information
workers, by means of a technologicaltrelated policy,
the Technology Policy Task Force should request the
National Science Foundation to initiate studies that
will diagnose the sources of excellent productivity
accomplishment, with special emphasis on the effects of
co"iputers and information processing cr.sts imposed
by Federal requirements. Only after having such a
diagnostic capacity should consideration be given to
new legislative measures.

DOUBTS ABOUT COMPUTER TECHNOLOGY

For the first 30 years of the computer era the U.S. adopted an unquestioni4 attitude
about the benefits to be gained from every aspect of these technologies. Except for
attention to technology-related matters such as standards and potential health hazards, the
primary Congressional policy concerns have always focused on matters of potential
unemp oyinent. For the third time, the most recent report dealing with this matter puts
aside the question whether computerization creates unemployment. The report proves
precisely the opposite: despite heavy computerization new "information" jobs have grown at
a steady pace.

Another intense Congressional concern of the 197.% resulted in a massive but
inconclusive inquiry about adverse effects of computers on personal privacy .' So fa. none
of the public policy inquiries have resulted in the creation of a pressing need for a major
legislative thrust to deal with the computcization of our economy.

Among the topics explored by Congress in the past
three decades of the computer era ( e.g. privacy, health
hazards and unemployment), there is little deserving a
re-examination by the Technology Policy Task Force.

The previously studied matters, except for unemploy-
ment, do not qualify as "deeply underlying and major
policy issues..." dealing with the problems of productiv-
ity of information workers.

What deserves the full attention of the Technology Policy Task Force are recent
warnings that the undoubted economic gains from computerization may not stand up to
examination. This new doubt was best expressed in a cover story in FORTUNE magazine
with the title: The Puny Payoff from Office Computers.9 The supporting headline of this
article sumo arized the entire story: '...U.S. business has spent hundreds of billions of
dollars on them (computers /, but white-collar productivity is no higher than it was in the
late sixties. Getting results usually entails changing he way work is done, and that takes
time..."

A similar sense of alarm can be found in die NEW YORIS TIMES . High Technology u
Hampering the Service Industries- Productivity Declining"). Accordingly: "...Nearly a
generation after Amer:can technology ...unleashed new computers,...executives and
employee are discovering that the sophisticated mac:lines in many cases have been
hampering their work."

Testimony by Paul A. Strassmann. July 1. 1987
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To understand the meaning of a 'puny payoff' and "technology hampering' one has to
examine the significance of computer investments. The best source of this information is
the economics department of the banking firm of Morgan Stanley.11 The following
indicators from their report are noteworthy:

Computers, Office Equipment and Communications
Equipment accounted for 32.5% 2f all business capital
equipment expenditures in 1986."

The above categories accounted for 90.4% of all busi-
ness capital expenditures for 'high-tech' equipment in
1986.

83.6% of all 'high -tech' capital stock in, place in the
US. is placed in the 'Information Sector"'

The above statistics reveal the extent of the penetration of computerization in the U.S.
economy which is not approximated in any other country.14 The very high allocation of
high-tech capital stock to the information sector reveals that this phenomenon is of a recent
origin. The shift of U.S. capital investments from the manufacturicf sector to the
information sector and from manufacturing-based producer's durables to information
handling equipment Zias taken place mostly since 1974. What are then the consequences of
such a major restructuring in the deployment of our high technology achievements?

Total productivity of the private non-farm economy
peaked in 1974 and has not recovered since then.

Information Worker productivity in the 'Information
Sector* has steadily declined since 1974.

Infonnation Worker productivity in the 'Goods Sec-
tor' has declined significantly since 1974.

In the period since 1974 production worker productivity has increased both in the
information sector is well as in the production sector. However, because of the higher
proportion of information workers, the net effect on national productivity has been
negative. The above productivity computations are baseu on data provided by thc. Bureau
of Labor Statistics, which most likely understates the declining labor productivity of
information workers.1° The findings suggest some uncomfortable conclusions:

There is no evidence that the massive infusions of1n-
formation technology, In support of -Information work-
ers, has generated discernible national gains in produc-
tivity.

The net employment growth in the U.S. in the past
decade comes from exceeding ti.e declineln the number
of production workers by growth in information work-
ers.

Testimony by Paul A. Strassmann. Jay 1.19e.
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* The above employment trends shield that we are
trading a diminished number of productivity-gaining
production workers for an increasing number of pro-
ductivity-losing information workers.

The recent favorable employment growth among in-
formation workers may be significantly attributable to
their declining productivity," Consequently, the many
self-congratulatory pronouncements about employment
trends should be tempered by uneasiness about our
living standards.

Another source of doubts about the effectiveness of information technology comesfrom a study by Touche Ross International. u* Their findings are significant because theyhighlight the productivity of perhaps the most intensely computerized .ndustry. The reportshows that the operating expenses of the top 50 U.S. banks exceeded revenue growth forthe period from 1979 through 1983. During this period the rate of computerization of U.S.banking has proceeded at an accelerating pace.

The conclusions from interviews with senior banking executives were that "...technologyhas had little strategic impact in banking, despite massive investment by the industry...These executives said that they "...are generally disappointed in the return on theirtechnology investment in terms of thP.r inability to use technology to achieve lastingcompetitive advantages vis-a-vis their _ompetitors.' The executives also said that they weredisappointed in their failure to achieve expected economic returns through reducedoperating costs.

So far I have been able to lc ate only one valid case study about the economic effects ofcomputers dealing with the productivity of individual firms. It involves an examination of138 wholesalers, some of whom did -A use computers, some used computers moderatelyand some had a comprehensive level of computerization.' Firms with "no computera reraged a return of 11.3%; firms with mediumusage averaged a return of 9.8%; firms with
eavy usage of computers averaged a return of only 8.8%.

A more comprehensive study was conducted by the Strategic Planning Institutem. Itshowed that there was no discernible correlation between the uses of informationtechnology ( in terms of technology costs divided by the value added of the firm ) and thefirm's return-on-investment. A similar exploration in England2' arrived at the identicalconclusions that in the service sector there is "...no evidence to support the commonly heldview that computerization leads to a reduction in the information workforce.../and/ thatthe relationship between the use of computers and profitability level is significant."

The Technology Policy Task Force should consider
that to realize further increases in the U.S. standard of
living ( e.g. gains in real income per capita ) the pro-
ductivity of information workers must Increase.

Information workers are the most costly expense cate-
gory in the economy. Unless their productivity in-
creases, it is unlikely that other policy measures can ac-
complish the goal of improving national productivity.

Testimony by Paul A. Strassmann, July 1,1387
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* Computer technology is the most plausible major
capital investment that still has the potential for im-
proving the productivity of information workers. There-
fore, we need answers why computerization has hitherto
not delivered favorable productivity results.

Before the Technology Policy Task Force can consider technology policies that could
favorably influence the productivity of inform-- workers, there must be a solid basis for
understanding the underlying causes behind existing productivity weaknesses. As Abraham
Lincoln said: If we could first detennine where we are we could more readily agree on what
course to take and how to get there."

FINDINGS ABOUT INFORMATION TECHNOLOGY EFFECTS

My own work in exploring the strengths and weaknesses of computerization derives
from the concepts and techniques developed by the Strategic Planning Institute of
Cambndge, Mass. The Institute has accumulated, since 1972, the most comprehensive data
base with detailed information about 45C companies covering 3"00 individual businesses.
The Institute uscs this data to explore the relationships bc-...feen different business
characteristics and business results. The objective is to discover patterns that would
differentiate and measure the distinctions between "poor" and "excellent" companies. The
Insist[ t#, in its prolific collection of research reports, articles, doctoral dissertations and
books has discovered new insights into the sources of favorable profit performance. The
Institute has quantified the relationships between business variables such as 'market share,'
"capital Investments," "product quality,' "product innovation," "marketing expenses," "R&D
costs" and "return-on-investment." In many respects the work of the Institute is comparable
ti, the proneenng work dune in health sciences that led to techniques for discovery of the
reia.iuriships between smoking, body weight, exposure to environmental hazards, heart
disease and life expectancy.

In my a deity as the chief information technology executive of the Xerox Corpor..ion
dunng the 1970's I had the responsibility to justify a rapidly growing internal computer
technolo0 ....pease. I concluded that the traditional measure of corporate performance,
e.g. ROA ( e.g. return-on-assets ) was not appropriate for judging the results of
computerization. With 'management costs" of U.S. businesses averaging over 33% of the
total value-added23 the annual expense for managing a business far exceeded the annual
costs of assets for supporting the business. Therefore, I decided to measure the value of
"management Iliformation systems" by evaluating their effect on the value-added of
"management". This approach gave rise to a 1984-85 study by the Strategic P1 nning
Institute on 'Management Productivity of T^formstion Technology" ( MPIT ). The
following study findings are relevant:

The level of information technology expense is not
directly related to management productivity. Businesses
using large amounts of information technology do not
deliver superb-: results in comparison with firms using
lesser amou its of information technology.

If the ratio.' of management expense; ( e.g. overhead
cost_) to ialue added is substantially above the aver-
age, no amount of computerization will deliver im-
proved productivity. It seems that excessive overhead

Testimony by Paul A. Strassmann. July 1.1987
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staffs cannot benefit fir' computerization without first
simplifying the work to done.

* Companies that are subject to ft ndamental strategic
hardships, such as low market shake, heavy capitaliza-
tion and an inferior product qnality cannot remedy
their conditions principally through computer-aided
management.

Computers will not make a badly managed business
better. The expenses for computerization and the
increased rigidity in computer-managed procedures are
likely to accelerate the decline of incompetent manage.
ment.

Computers may reduce information processing costs.
However, any increase in legislatively-induced require-
ment for information will diminish information woe ker
productivity, regardless how efficiently carried out.

* Companies most likely to benefit from computer
investments are those that have simplified tit r man-
agement, focnsed on improved quality, reduced their
assets and introdnced innovative ways of delivering
value-added to customers. Such companies seem to de-
rive great additional benefits from computers' contribu-
tion to reduced administrative expense.

* Strategically sound organizations benefit from com-
puters. They spend more than twice tile amount of
computer expense, per capta, than companies that
have a low level of productivity.

° The implications of these findings are clear: One
should automate successes, not failures.

Helping strategic failures through generic technology-
related snbsidies, grants and other public policy mea-
sures will not enhance the productivity of information
workers. Only a highly selective application of informa-
tion technology has a chance of delivering favorable
results.

HOW TO FIND *PRODUCTIVITY"?

The above findings then lead to the key question before the Technology Policy faskForce:

Testimony by Paul A. Strassmann, July 1,1987
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* How to identify the most effective productivity
enhancing measures that can benefit hom actions by
Congress or the Federal Government?

With regard to the relationship between technology policy and the productivity of the
information sector:

* Congress and the Federal ::;overnment does not, at
present, have a suffIcie.:t factual basis to discriminate
between the causes of high and low productivity among
information workers. This lack is specially acute in the
public sector, where numerous attempts at a consist' -t
approach to measuring information worker productiv-
ity have met with little success.

Without factual findings about the sources otproduc-
tivity excellence none of the technology policy options,
such as those involving tax policy; cost of capital; an-
titrust regulation; technology transfer; federal research
directions; education at the primary, secondary or col-
lege levels; adult education; job protection etc. -ire
likely to meet the expectation d:.'ivering better pludne-
tivity results.

One should not despair about our current lack of understanding about the relationship
between computer technology and productivity. The advent of the "information age" has
found us conceptually unprepared to deal with the shifts needed in the way how our public
institutions should act. Too much of the current policy thinking defines issues in terms
app.icable to the industrial era. This type of thinking concentrates on measurable physical
output, the importance of plant & equipment assets, and the needs of product-oriented
R& There is ample evidence indicating that availability of hardware, produc s, plant &
equipment and technology are necessary but insufficient to realize impro"ed productivity of
information workers. One of the reasons for the lame list of unanswered questions before
the Committel on Science, Space and Technology ° comes from a lack of answers to be
found by applying the Industrial age point of view. The traditional approach of the Federal
government has been based on the following:

* Legislative measures should solve simple and press-
ing problems, one at a time.

When in doubt, increase the amount of funds allo-
cated to dealing with a p

Whenever possible apply a technological solution,
preferably in the form of sophisticated equipment.

* Make sure that all policies apply uniformly, on a
mass basis, to meet average needs.

Since the problems are presumed to be simple, uni-
form and homogeneous, do not spend too much time on
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diagnosis. Rely on the political process to arrive at an
acceptable solution through negotiated compromise.

I doubt very much that the above patterns of policy-making will help us to increase
information worker productivity. There is increasing evidence that to obtain high levels of
productivity from inforrration workers calls for supplementing uniform policies with a
broad spectrum of customized measures that deal with the 5.teds of individuals such as:gainsharing ( e.g. changing the traditional basis of worker compensation );entrepreneurialism ( allowing a sha-e of compensation to accrue in the form of long termcapital gains); work enlargement through computer-aided automation; participative
decision-making; problem-solving management; quality circles; team building, worker self-
development; on-the job training; etc. Th_ lifficulty is tliat even though each of the abovetechniques as euphoric proponents, they seem to ero z only if applied as a carefullybalanced b,cnd. In contrast with the traditional industrial age point of view of applying
uniform policy-based solutions, the productivity of the information workforce will respond
to policy approaches based on the following:

Recognition that simple and isolated legislative policy
measures to solve complex productivity problems do
not exist.

Therefore,

*Across-the-bob:LI subsidies and grants do not produce
desired tesults. What works are incentives to reward
unique cases of excellence.

Manage people., not technology. Selecting, stimulating
and advancing productive people is the primarymeans
for getting results. It the achievers want computer tech-
nology, supply it provided they can support it.

Make sure that all policies accommodate uniquecon-
ditions and allow for individual exceptions. Resist
adopting average solutions because you will always end
up with below average results.

The Technology Policy Task Force should see to it
that investments are made in a comprehensive fact-
finding research that would diagnose the sources of
productivity excellence and productivity failure associ-
ated with the computerization of the U.S. economy.

The proposed research would depart from existing
studies and findings because it would explore produc-
tivity accomplishments at the micro-economic
(business) level. With very few exceptions, all of the
current research on matters of information workerpro-
ductivity has been performed on the macro-economic
basis.

Testimony by Paul A. Stmasmann, July 1. 1987
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SHIFTING TO THE MICROECONOMIC POINT OF VIEW

If productivity growth among information workers is the key to future economic growth
and employment, the Technology Policy Task Force should first invest in a microeconomic
assessment of the information sector. This work should not be se as another "one shot"
study ending up in a report Conceive this effort as a continuing diagnostic program to
analyze the causes contributing to favorable ef':cts of information technology.

An organization should be found to suppert such diagnostic monitoring. It should
collect, from a representative sample of businesses, comprehensive data which will make it
possible to identify factors that are associated with superior and with inferior productivity
results. Tc carry out suclLa program will require an unprecedented collection of
microeconomic information.

There are precedents for the involvement of the Federal Government in monitoring
and evaluating detailed of information. It is less than fifty years since the inauguration of
comprehensive programs to evaluate the effects of pharmaceuticals. Assessing the effects
of environmental hazards began less than thirty years ago. Monitoring conditions affecting
occupational health has become acceptable as a Federal activity recently.

* Information technologies are beginning to have a
similar complex effect on the productivity of our society
as pharmaceull.gils have on health or inseetici s have
or ecological balance.

* The methods for dealing with the long-term produc-
tivity effects of information technologies may have to
borrow from the methods learned about unexpected
interactions between pharmacology and health.

*There is a danger that the traditionally disjointed ap-
proaches to regulation through legislation, on an iso-
lated case-by-case basis. will upset the delielte balance
catwecn easily articulated social concerns and inade-
quately understood economic consequences.

Isolatt..0 the legislative agenda into topical issues, one a: r time, such as ergonomics,
occup.tounai stress, privacy, paperwork reduction, regulatory simplification, transborder
data liow, colyright protection, export control, technological disclosure, work at-home
constraints, literary, adult education, plant closing notification, wage structure,
procurement policies, hiring quotas, etc. may be an acceptable way of dealing with real
problems experienced by individual g.oups. The cumulative effects of ed,..h such desirable
measure on productivity may be totally unpredictat le if not adequately oldtrstood.
Therefore:

* U.S. technology policy concerning computerization of
the economy should be always examined in terms of
evidence what will increase the productivity of the in-
formation workforce.

U.S. Congressional and Governmental proposals
requiring increases in data requirements from the
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private sector should be accompanied by a
Productivity Impact Statement' which shows the total
incremental life-cycle costs of the proposed measure.

SPECIFIC ACTION RECOMMENDATIONS

* Within programs of the National Science Foundation
allocate adequate funding to a micro-economic, busi-
ness level, research program that will evaluate the fac-
tors affecting the productivity gains and losses by the
information workforce.

Require that this diagnostic program provides con-
axing evaluations of which mix of technology, eco-
nomic, social and legislative influences are demonstra-
bly associated with enhanced productivity by the infor-
mation workforce.

To test the Congressional impacts on information
worker productivity commission a study of full life cycle
costs, gained or lost, in information processing
expenses associated with the implementation of the Tax
Reform Act of 1986 in order to demonstrate its effect on
information worker productivity.

Testimony by Paul A. Strassmann, July 1,1987
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NOTES:

13

I US. Congress, Office of Technology Assessment, Computerized Manufacturing Automation. Employment,
Education and the Workplace, Washington, D.C. OTA-CIT-735, April 1984.
2 US.Department of Commerce, Office of Telecommunication, The Infonnation Economy, OT Special
Publication 77.12 ( Vol.14), May 1977
3 US. Congress, Office of Technology Assessment, Auto/neon of America's Offices, Washington, D.C.CTf
T37, December 1985.
4 White House Conference on Productivity, Productivity Growth - A Bever Life for America, National
Technical Information Sonia:, PB 84-159144, April 1984 and especially in a companion volume, Rport of
the preparatory conference on Private Sector Initiatives, which has a section summarizing the
recommendations what to do about information worker productivity.
5 Pad A. Strassmann, Information Payoff The Transformation of Work in the Electronic Age, The Free

Press, New York, 1985, pp. 151.164
6 Part of the text of this testimony comes from a research paper sponsored by the International Center fa:
Information Technologies : Paul A. Strassmann, Maturing Business Value, International Center for
Information Technologies, Washington, D.C. : to be published in October 1987.
?Panel on Technology and Employment; Committee on Science, Engineering and Public Policy, Technology
and Employment Innovation and iirowth in the US. Economy, National Academy Press, Washington, D.C.:

1987
° Privacy Protection Study Commission, Personal Privacy in an Information Socie% US. Government
Printing Office, Washington, D.C. 1977
9 William Bove zn, The Puny Payoff from Office Computers, FORTUNE, May 26,1986, P20
I° Keith Schneider, Services Hurt by Technology Productivity is Declining THE NEW YORK Min, June
29, 1987, p.D1
II Stephen S. Roach, The T,chnology Shunp: Dim Prospects from the Boum:, Economies Perspectives
Memorandum, Morgan Stanley Economics Department, New York, N.Y. March 11, 1987, 14 pp.
12 A wording to the Computer and Business Equipment Manufacturers As.ociation the share of computer
and business equipment in producer's durables has increased from 36.4% ( or S 37.2 billion ) in 1975 to
414% ( or S 18.9 billion ) in 1985. This is now projected to become 44.2% ( or S 2413.5 billion) in 1995. For
details see Graph 2.7 in CBEMA Industry Marketing Statistics, The Computer; Butir.es Equipment,
Software, and Telecommunications Industry 19604995, CBEMA, Washington, D.C. 1986
13 Defused here as Communications; Finance; Insurance; Real Estate; Services and Wholesale and Retail
Trade industries.
.9 Data for reliable international comparisons are lacking. Based on frequent personal experiences with
computerization in Japan I venture to say that their business expenditures for computerization do not

approach our ratio ( as a % of total business capital expense ). Most importantly, Japan does not allocate its

computer investments overwhelmingly to the information sector.
The 'goods sector is defused hem as the construction; mining and manufacturing. For further details

about definitions see Roach, op. cit
16 The existing methods for computing productivity in the information sector do not adequately recognize
the rapidly increasing costs of capitaL According to methods suggested in my book, the e^tutibution of
capital costs to productivity must be subtracted before arriving at at t labor productivity.
17 This conclusions follows from output growth for the period from .082 through 1986 ( see Roach, op. cit.)
During this period the output growth in the goods sector was 18.2% and in the information sector 19.1%.

Their respective employment growth gains were 7.6% and 15.1%. It should be dear from these ratios that
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the better productivity performance of the goods sector' ttributable to its much slower rate ofjob creation
than is the case with the information sector.
18 Touche Ross International, The Impact of Technology on Banking Touch:. Ross & Co. New York, N.Y.1985
I' WI-Cron and M.GSobol, The Relationship between Cortputerizaaon and Performance, INFORMATION
& lvfANAGEMENT JOURNAI, Elsevier Science Publishers, Vol.6 (1983)
20 As reported in Strassmann, op.cit. pp.139-162.An independent researcher examined the identical data
base and concluded that '...the estimated productivity of information technology capital is rather modest.
These estimates show low productivity visavis both noncomputer capital and R&D capital. This somewhat
lackluster performance of informaion technology is in stark contrast to the technology& well known
capabilities: See Gary W. Loveman, The Productivity of Information Technology Capital: An Econometric
Analpis, Ph.D. Dissertation, Department of Economics, Massachusetts Institute of Technology, January
1986.

21 CS.Yap and G.Walshani, A Survey ofInformation Technology in the 11.K.ServIce Sector, INFORMATION
& MANAGEMENT OURNAL, Elsevier Saenct Publishers, Vol.10 (1986)
22 Summarized in R.D.Buzzell & B.T.Gale, The FIMS Prindp:es Linkurg Straw to Performance, The Free
Press, New York, 1987
23 'Management' is defined here as all costs associated with planning, coordinating and administering a
business. It roughly approximates the accounting definition a'overhead' or indirect expenses. Thus it would
include not only the payroll costs of executives and managers, but also the expenses for all supporting staffs
such as secretarial and clerical labor ), office space, outside purchases, etc.
24 Computerization of US. factories consumes a small share of computer costs. Based on overall
productivity numbers, quoted before, the computeazat'^n manufacturing is not a source of rtertiekg
productivity. The installation of a factoryflour computer ia also &nue% easier to justify, since it can be
considered as a machine tool.
23 The examples of added burdens are too numerous to be listed exhaustively. Their effect is cumulative but
systematic in increasing the requirement for added overhead staffs and added computer processing power.For instance, the Tax Reform Act of 1986 requiresminipanic& with sales of more than $10 million to record
inventory related expenses such as purchasing, handling and warehousing and add them to cost of
inventory. These capitalized expenses can't be deducted until the inventory is sold ( Also see New Inventory-
Expense Rules Increase Costs at Many Finns, WALL STREET;OURNAL, June 27, 1987, p.27 for further
details. ) Based on my experience as a chief information tueutive, I would estimate the incremental one
time cost for for implementing this new tax policy in a major corporation to be well in excess of SOS million.
Annual costs, including substantial additional computer time, would be at least $100,000 per year since
elaborate changes would have to be made to General Ledger, Inventory Records, Purrlmilig Records, etc.
In the same way as certain actions by private firms are subject to an 'Environmental Impact Statement',
Federal Legislative and Administrative actions should be subject to a 'Productivity Impact Statement'
26

Committee on Science, Space and Technology, Agenda for Study of U.S. Technology Polity, Unpublished
privaprivate draft, May27,1987te

matter of preserving the confidentiality of detailed business information is amenable to proven
solutions.
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Mr. MACKAY. Thank you.
Dr. Mowery.

STATEMENT OF DAVID MOWERY, STUDY DIRECTOR, PANEL ON
TECHNOLOGY AND EMPLOYMENT, NATIONAL ACADEMY OF
SCIENCES

Dr. MOWERY. Thank you.
For the last year I have had the privilege of serving as the study

director of the Panel on Technology and Employment of the Na-
tional Academy of Sciences.

Mr. MACKAY. I'm sorry. That's very distracting to us. If the gen-
tleman who is talking to Mr. Strassmann will wait until the con-
clusion of the hearing. Excuse me. Go ahead.

Dr. MOWERY. That's all right. Thank you.
The Panel on Technology and Employment sponsored by the Na-

tional Academy of Sciences, the National Academy of Engineering,
and the Institute of Medicine, with funding from a variety of
sources.

The panel's membership was drawn from business, labor, aca-
demic experts on workforce adjustments and labor economics, and
former Federal and state officials. The report of our panel was re-
leased about two weeks ago today, I guess, on the 17th of June. I
am appreciative of the invitation to come and talk to the Technolo-
gy Policy Task Force about the portions of our report that deal
with the impact of technology on employment, and the recommen-
dations of the reports for workforce adjustment policy.

Despite the very diverse membership and very broad charge to
the panel from the Committee on Science, Engineering and Public
Policy of the Academy complex, the panel rapidly and at an early
point in its deliberations reached the consensus on the role of tech-
nology in the U.S. economy and on the . -le of technology on affect-
ing employment and earnings. This con.,ansus stated that rather
than being a central cause of problems on high unemployment and
low earnings growth within the U.S. economy, technology and tech-
nological change are key parts of the solution to these problems.

In a U.S. economy facing increasingly intense foreign competi-
tion, the maintenance of high levels of employment and earnings
require productivity growth, as Dr. Lawrence emphasized, In`_rich in
turf. gists in part on the rapid development and rapid adoption of
new technologies. The panel's concerns throughout its reports I
think reflect a concern with more rapid adoption and encourage-
ment of new technologies within the U.S. economy.

The central policy issue, tlarefore, for the panel was managing
the development and adoption of these new te&nologies in the
most humane and rational way possible, trying to t..nploy a portion
of the affluence created by the employment of new technologies to
assist individuals who experience adverse economic impacts as a
result of the adoption and widespread use of these new technol-
ogies.

Such policies are important for equity reasons, but also becailse
they can support the attainment of a_ higher level of technological
sophistication and international competitiveness within this econc
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my as a result of the fact that these policies can reduce potential
public resistance to the more rapid adoption of new technologies,
and also have the effect of improving the quality and the trainingof the workforce.

I would like then to quickly summarize a couple of conclusions of
the panel with respect to technology and its employment effects
within the economy, and then move on to summarize the findings
and the policy recommendations. A couple uf these conclusions I
think deserve particular attention.

The panel concluded that the employment impacts of technologi-
cal change, when compared with other sources of employment and
economic change within this economy, or indeed other economies,
occur relatively gradually. I think Mr. Strassmann's observation onthe slow le at which a product;vity payoff from office automa-tio- as 'oenig realized is consistent with this conclusion of our

.

e fact is that the realization of the employment impacts of
new technologies requires an extended period of investment in
these technologies, and learning about the employment and the de-
bugging of these technologies. So the diffusion, as economists say,and the realization of these employment impacts, when you com-
dare it to something like OPEC oil price increases, exchange rate

fluctuations, or a range of other external economic shocks, are real-ized relatively gradually.
The other point I would make or that the panel made about the

characteristics of technological change is that the impacts of newtechnologies on the conditions of work, and indeed even on the
skilled requirements of employment, are not determined solely bythe technical characteristics or the engineering characteristics of
these technologies, but are influenced powerfully by the particular
policies adopted by managers and workers in deployment of these
technologies within the work place.

That is to say, in its impacts on skills, in its impacts on produc-
tivity, on product quality, and even on profitability, technology is
but one piece of a complex of factors, including the management ofthe adoption of technology, including the organization of the firm,
including the reorganization of work practices that effect its impact
on skills, on product quality, and on prod!: ctivity,

Therefore, in many cases the adopticli. of new technologies re-quires a number of changes in these non-technological dimensionsof management.
Let me move on then to summarize quickly some of the key find-

ings with respect to employment of the panel. The panel concluded
that technological changeand this is, I think, quite consistentwith Dr. Ginzberg's statementis one of a large number of forces
that affect total employment and unemployment within the U.S.
economy. Indeed, technological change, when compared with thestate of aggregate demand, the rate of overall economic growth, is
probably one of the less significant factors.

That is not to deny, however, the fact and the likelihood that
technological change dues, has had, and will continue to have
severe consequences on the employment prospects for individuals
in specific occupations and specific industries. But the. impacts, by
and large, are sectoral rather than aggregate. Therefore, the role,
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in the panel's view, of adjustment policies adopted by the public
and private sectors, is to facilitate the movement of workers and
resources from declining to expanding sectors.

There is also little evidence uncovered by the panel that tech?' °-
logical change will dramatically increase the skill requirements
necessary to obtain quality jobs in the work place of the future.
This reflects tie tendency of technologies over the course of their
development and evolution to reduce their skill requirements for
operation. If yot. ...ampare mainframe computers of the early 1950's
with the desktop personal computers of the mid-1980's, I think
you'll find that the skill requirements for operation have declined
rather dramatically.

So we don't see a need for a radical upgrading, for example, in
computer literacy of the U.S. population as a whole in order to
obtain quality entry level jobs. What the panel does find is that
basic skills of literacy, numerical reasoning, problem solving, writ-
ten communication, are and will continue and probably will
become more important for labor force entrants to obtain quality
jobs in the work place of the future. And the lack of basic skills
within a significant portion of the experienced displaced worker
population constitutes a serious problem for adjustment policy.

Estimates range as high as 20 to 30 percent of experien-rd dis-
placed w,,rkers having serious deficiencies in basic skills. This is
somethiug that obviously impedes their adjustment to a very signif-
icant degree.

Two other key findings: The employment prospects for women
and minority workers, the panel concluded, should not be severely
differentially affected by technological change. The primary chan-
nels of impact have to do with occupational segregation, and with
the impact of teclinological change in making more important basic
skills within the work place. We do nut find a substantial impact of
technology through these channels on female and minority employ-
ment prospects.

The panel concluded that the way to address these potential im-
pacts is through improving basic skills r -paration of minority
labor force entrants, and continuing to enfoice and push for vigor-
ous enforcement of affirmative action policies within the work
place, since this has the effect of broadening the occupational op-
tions open to workers from all of these groups.

The panel also considered the evidence on the impacts of techno-
logical change on income distribution and on the creation of a two-
tsired workforce within the TJ.S. economy, and did not find com-
pelling evidence to suggest that the recent technological change
has had any relationship to changes in the household income distri-
bution within this economy. Nor did the panel find that technologi-
cal change thus far has had a significant impact on polarizing the
structure of the workforce, that is to say, creating a two-tiered
workforce.

Let me briefly summarize the policy recommendations of the
panel which deal with workforce adjustment.

Two groups of workers received the bulk of attention of the
Panel (Ai Technology ani Employment with respect to policies for
workwrce adjustment. The first group is labor force entrants whose
employment prospects may be affected adversely by technological
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change. The second roup is experienced members of the workforce
who may be displaced by technological change.

With respect to labor force entrants, the panel's recommenda-
tions largely concurred with the concerns of a number of other re-
ports about the quality of basic skills preparation for labor forceentrants within this economy, partitalarly with respect to minoritylabor force entrants.

Concerning displaced experienced workers, the panel recom-
mended options for modifications in Title III of the Federal Job
Training Partnership Act to improve JTPA's coverage of the dis-placed worker populationcur ant estimates suggest that no morethan six to seven percent are actively enrolled in or are served by
Title III programsto strengthen the ability of the JTPA programparticularly to serve the basic skills training requirements of the
sizeable proportion of the displaced worker population who are inneed of these; also to improve the. ability of this program to deliver
job-related retraining; a provision for additional income support for
workers enrolled in training; and the provision of loan guarantees
or direct loans to displaced workers for retraining, relocation, or re-
establishment of independent businesses.

Many of these recommendations or options for modification of
JTPA made by the panel are allowed under the current JTPA stat-
utes and require only administrative action. In its recommenda-
ti .ins the panel also advocated or advised against restricting eligi-
bility for such adjustment assistance to only those workers who
could demonstrate they had been displaced by technological
change.

The panel felt that targeting workers according to the cause of
their displacement would induce severe administrative problemsand result in severe delays in the delivery of services, simply be-
cause its so difficult to determine tne precise cause of displacement
of an experienced worker. Consider the relative rules of technolog,
cal change in the U.S. economy and technological change in foreign
economies in displacing workers in trade-hrr-,z.ted industries, forexample. Should technological change in Japan be counted as a
source of displacement for workers in the U J. auto industry who
are displaced by imports? Is it imports or is it technological
change? Should we spend 14 months trying to decide which ofthese it is? If we do, the panel felt, we'll end up not getting the
services to the workers when they need it.

The panel also recommended that adjustment assistance forwe-kers be combined with Federal action io ensure advanced
notice of plant shutdowns or mass layoffs of workers. The argu-ment for this recommendation was that adjustment assistance de-
pends critically for its effectiveness on early response, and ideally,
response in advance of displacement. Therefore, advance notice can
improve the effectiveness of existing public investments in worker
adjustment assi: `wince programs. Advance notice can alsn. in the
opinion of the panel, reduce the costs to the public sector of the un-
employment that results from plant shutdowns and mass la,; offs.And advance notice can benefit individual workers by reducing the
duration of their unemployment.

The panel a:..frued as well that advance notice is in many ways apolicy that enht the efficiency with which market mechanisms
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operate. It is a policy that improves the distribution of inforn..tion
and the flow of information to workers, and evens the distriution
of information between workers and employers. It is also a policy
that has the effect of avoiding the shifting of a ifisigncant portion
of the costs of plant shutdowns and large layoffs from employers to
the public sector. In some sense, advance notice operates to reduce
the severity of an externality, as economists say, within the labor
market.

Finally, the panel made a number of recommendations to private
sector managers and workers to encourage cooperation between
labor and management in 0- adoption of new technologies, and in
the improvement of n- aE,..rial education in the evaluation and
managemt.nt (If the adoption of new technologies.

These incluie consultation between management and workers in
advance of the ilitroduction of new technologies; consideration by
managers of employment security guare tees, and by workers of
revisions in job classification schemes and compensation schemes;
and the impro ement of education for both currently employed and
entrant managers in the evaluation and the management
technology.

Thank you.
[The prepared statement of Dr. Mowery follows:]
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TECHNOLOGY AND LABOR FORCE ADJUSTMENT

Testimony before the Technology Policy Task F -rce,
Committee on Science, Space and Technology

U.S. House of Representatives
July 1, 1987

David C. Mowery
Director, Panel on technology and Employment

National Acadel4 of Sciences, National Academy of Engineering,
and Institute of Medicine

I. Introduction

The Panel on Technology and Employment was organized in 1985by the Committee on Science, Engineering and Public Policy
(COSEPUP), a joing committee of the National Academies and theInstitute of Medicine. COSEPUP asked the Panel to undertake acomprehensive review of the effects of techn..ogy on the future
level and distribution of employment and earnings within the
U.S. economy, the skill requirements for future employment, the
employment prospects for women, minorities, and labor force
entrants, and the effectiveness of existing public and private
policies for worker adjusment. Members of the Panel, which waschaired by Dr. Richard M. Cyert, President of Carnegie-Mellon
Univerr:ty, included leaders from business, labor, and public
education, academic experts on labor economics and adjustment
policies, and former state and federal government officials.
The Panel's report, Techriloqv and ploy ent: Innovation andGroxtkitto, was released on June 17 of this
year, and represents a consensus analysis and set of
recommendations on the challenges of technological change foreconomic growth and employment. My written statement and oral
testimony summarize those portions of the report that concern
worker adjustment issues and policies. A copy of the COSEPUP
charge to the Panel and a copy of the Executive Summary of the
report are included with my written statement.

II. The Central Conclusion of the Study

Despite its diverse membership and wide-ranging concerns,
the Panel reached a consensus at an early point in its
deliberations regarding the relationship of technology to
employment within the U.S. economy of the future. Simply put,
this consensus stated that rather than being r central cause of
thn problems of unemployment and low earnings growth within this

1
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economy. technology is a Rev part of the_11211=1to these
problems. The U.S. economy faces increasingly intense foreign
competition in P_ cumber of industries, and the maintenance of
high levels of employment and earnings in the face of such
competition requires productivity growth, which in turn depends
on the rapid development and adoption of new technologies.

The central issre for policy is maneging the development and
adoption of new technologies within this economy in the most
humane and rational fashion possible, employing a portion of the
afflue.,ce created by technology to assist those individuals who
experience adl'erse economic effects from the adoption and use of
new technologies. The development of such policies is important
for equity reasons, but also can contribute to more rapid
adoption of technology, due to the reduction of potential public
resistance to new technologies and improvement in the adjustment
capabilities of the work force that can result from such
policies.

This central conclusion, as yell as the Panel's detailed
policy recommendations, rested on a set of observations and
conclusions concerning the nature of technological change and
the growth of the U.S. economy during the post-1945 period.
These observations and conclusions are summarized briefly in the
next section.

II/. Characteristics of Technologica., Change and Employment
Growth in the U.S. Economy

A. The employment impacts o technological change typically
occur gradually. by comparison With other sources of
economic change. Although scientific discovery may an(
often does occur rapidly or discontinuously, realization of
the employment effects of technological change requires the
widespread adoption of new technologies, which depends on
the relatively gradual processes of investment in and
"debugging" of new technologies.

B. Indicators of the aggregate rate of technological change
have a number of flaws. but do not suggest a sudden increase
in the overall rat1._of_technological change. Although
advances in some areas of technology have been rapid, such
measures of technological change as toe rate of growth in
labor productivity for the overall economy (which
incorporates the effects of both the development and the
adoption of new technologies) or the rate of growth in new
patents granted by the U.S. Patent Offir.e, do not exhibit
sudden increases in growth in recent years. Indeed, in the
case of aggregate productivity growth, the record since 1973
has bLen disappointing.
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C. The impacts of new technologies on the condit ons of
work. the quality of Products, and even the rate of growth
21 labor productivity are net determined solely by the
technical characteristics_cf_these innovations. Managers
and workers frequently have great discretion in the
implementation of a new te:hnologY, which complicates the
prediction of the effects of new technologies on the skill
requirements of_future jobs. In addition, this absence of
technological'determinism means that the adoption of new
techrologies often must be accompanied by substantial
changes in management practices, work force organization,
the organization of production processes, and even the
design of products, to realize the full payoffs of these
technologies.

D. the U.S. appears to be Jagging behind, rather than
leading. other industrial nations it the adoption of a
number of important manufacturing process technologies,
including robots and computer - numerically controlled machine
tools. A substantial portion of the penetration of U.S.
domsstic markets by imported goods during the past decade
may reflect the more rapil generation and adontion of new
technolgies by f reign firms.

E. EgLejantrildehas increased substantially in importance
within the U.S. economy during the mast two decades, and
U.S. manufactured exports depend to a greater extent on
B&D-intensive Products than do the manufactured exports of
other OECD nations. At the same time, the rate at which new
technologies and scientific knowledge flows across national
boundaries appears to have increased, meaning that any
knowledge-based competitive advantage held by U.S. firms may
well be more fleeting in the future. At the same time, U.S.
firms are in a position to benefit from technological
advances in other nations, through aggressive monitoring of
foreign developments.

F. Lakor force arowth_is projected to be much lower during
the next decade than has been true of the previous 15
vearA. This deceleration (labor force growth during 1984 -95
was projected by the U.S. Bureau of Labor Statistics' to
be roughly one-half as groat as the rates observed during
1970-84) should improve the employment 7,,espects fol.' labor
force entrants, and may reduce somewhat upward pressure on
aggregate unamploymant rates.

1U.S. Bureau of Labor Statistics, 1986. Eemlovment-
Projections_tor 1995: Data and Methods. Washington, D.C.:
U.S. Government Printing Office.
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III. Panel Findings and Recommendations

Building on the above observations, as well as an extensive
body of other evidence and analysis, tha Panel reached a number
of findings and made recommendations in several a:eas, including
the employment- and skill-relate: _7-pacts of technological
change. The policy recommendations in particular wire framed
with a view to supporting more rapid development and adoption of
new technologies while easing tnc burden of adjustment for
workers and managers.

A. Findings

Technological change is but one of a large number of forces
afffectirg total employment and unemployment, and a^pears to be
far from the most important factor. Thl rate of economic
growth, the state of aggregate demand, and the impact of
"shocks" to the U.S. economy e.g., the 1973 oil price
increases) appear to be more significant determinants of total
employment than technological change. The higher unemployment
rates and displacement of experienced workers during the 1980s
do not appear to be linked to more rapid technological change
during- this period--indeed, these phenomena have coincided with
low ro, .es of labor productivity growth for the economy.

Evidence from the U.S. General Accounting Office's surve2 of
plant closings and mass layoffs, as well as other studies of
manufacturing employment displacement during the 1980s, suggest
that import penetration has accounted for such greater
employment losses in manufacturing than has technological
change. Indeed, the absence of technological chr- in many
U.S. industries, relative to foreign ccopetitors, I be
responsible for much of the displacement observed during the
past decade. Nevertheless, technological change will cause
emploment displacement in specific industries and occupations,
even as it aids in the creation of new jobs elsewhere. Public
and private adjustment policies Should facilitate the movement
of workers and resources from declining ,o expanding sectors.

Little evidence suggests that technological change will
dramatically increase the skills necessary to obtain quality
employment in the economy of the future. In part, this
conclusion reflectJ the tendency of technologies to develop in
ways that support their use by workers with lower levels o2

2U.S. General Accounting Office, 1986. Dislocated_RerkersL__
Extent of 1:Msin4es Closur4t. Layoffs and the Public and Private
Response. Washington, D.C.: U. S. Government Printing Office.

4

90



87

job-related skills. Basic skills (numerical reasoning, problemsolving capabilities, written communication, and literacy),
however, are likely to become even more important in the
workplace of the future. The -1-30% of the displaced workerpopulation with deficient preparation in basic skills, as well
as labor force entrants :lacking strong

bass-,- skills, will face
difficulties in adjusting to technological and economic change.

The employment prospects for women and minority workers
should be largely unaffected !sy

technological change - -any
projected adverse consequences of such change are very small,
and are dwarfed by projections of overall growth in employment
opportunities. Nonetheless, affirmative action and otherpolicies to comsat racial and sexual discrimination in the
workplace are among the most efts' 've methc:As to reduce anydisproportionate adjustment burdt -ame by these groups. Suchpolicies broaden the range of occupational options available toworkers, and thereby ease their transition from declining to
expanding areas. In addition, policies to strengthen thequality of basic skills preparation for labor force entrants
from minority groups are important in improving the ability ofthese individuals to obtain good jobs in the future workplace.

The Panel also considered the
evidence concerning the impactof technological change on the level of average earnings and thedistribution of income within this economy. EarnIngs growthduring the past-1945 period has been dependent on growth in

labor productivitydeclines in labor productivity growth
following 1973 are mirrored in d^clines in average earningsduring this period. Technologi_ change, by virtue of its
ability to support higher productivity

growth, th13 can make asignificant contribution to higher average earnings. Withrespect to th3 distribution of household incomes (income from
both employment-related and other sources received by allmembers of a single household), the evidence suggests that
recent increases in the inequality of this distribution reflect
changes in the structure of households (the rise of
female-headed households, on the one hand, and two-earner
households, on the other hand), as well as changes in federal
budgetary and tax policies during the early 1980s.

B. Recommendations for worker adjustment

Two groups of workers are likely to be affected adversely by
technological change--labor force entrants who are unable tofind jobs, and experienced workers who lose their jobs due to
technological change. The Panel's recommendations for
assistance for labor force entrants focused on the need toimprove the basic skills preparation of this group, consistent

5
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with the concerns of numilrous other recent studies of primary
and secondary education.

With respect to experienced workers who are displaced by
technological change, the panel recommended options for
modifications in Title III of the Federal Job Training
Partnership Act to improve this program's coverave of the
displaced worker population (the program currently serves only
6-7% of the displaced worker population), to strengthen the
ability of the program to provide training to workers in basic
and job-related skills, to improve incoms support for workers
engaged in training, and to provide loan guarantees or direct
loans to displaced workers for retraining, relocation, or the
establishment of independent businesses. Many of these
modifications are al:owed under the current JTPA program, and
would require only administrative action. The Panel also
advocated revisions of state unemployment insurance laws to
ensure that any recipip of unemployment insurance enrolled in
a training program can ,ntinue to receive unemployment
compensation.

The PaneI recommended against any attempt to restrict
eligibility for worker adjustment assistance programs to only
those workers able to demonstrate that their displacement was
due to technological change. Not only would such a requirement
require the establishment of a separate program, outside of
Title III of JTPA (which dues not restrict eligibility according
to the cause of displacement), but the administrative
difficulties and service delivery delays that would result ,rom
such a requirement would reduce the effectiveness of worker
adjustment assistance.

Since the Panel's policy options were intended to be
available for all displaced workers, regardless of the cause of
individuals' displacement, estimates of the costs of thesis
options depend on estimates of the size of the population of
displaced workers and their rates of participation in adjustment
assistance programs. The U.S. Bureau of Labor Statistics found
that when the definition of a displaced worker is restricted to
workers with at least three years' experience in the job from
which they wers laid a', the annual flow of displaced workers
during 1979-83 was roughly 1 million rersons, an eptimate that
increased to 2.3 million persons annually when the 3 years' job

3 See, for example, the report of the COSEIUP ?anal on
Secondarl School Education for the Chang'ag Workplace, High
Schools and the Chanaina Workplace: The_Eroolovers' View
(Washington, D.C.: National Academy Press, 1984).
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experience restriction was relaxed.4 For an annual flow of 1
million displaced workers, the estimated costs of the Panel's
recommendations would range from $130 million to $785 million,
as participation rates increased from 5% of this population to
30%, an aggregate partic.pation rate considerably higher than
overall rates of participation in existing or previous
adjustment assistance programs. If the annual flow is assumed
to be to 2.3 million, these coots range from $300 million to
$1.8 billion.

The design of improved worker adjustment assistance
programs, however, is hampered by a lack Qt knowledge. Therehave been very few rigorous evaluations (i.e., evaluations that
employ control groups and attempt to minimize sample selection
bias) of worker adjustment assistance programs in recent years.
Although these evaluations concluded that adjustment assistance
does improve the employment prospects of displaced workers, theydo not provide reliable guidelines for program design--we cannot
determine, for example, the relative importance of job search
assistance, as opposed to retraining, in improving the
re- employment prospects of participants. New initiatives in
worker adjustment assistance programs must incorporate
substantial provisions for experiments and rigorous
evaluations.

The Panel also recommended that federal action be taken to
ensure that as many worker6 as possible receive substantial
advance notification (at least 2-3 months) of plant shutdowns or
large-scale layoffs. Worker adjustment assistance programs are
more effective when services are piovided to workers prior totheir displacement. Such pre-layoff assistance generally is
feasible only in the zontext of advance notice. In addition to
improving the effectiveness of public investments in worker
adjustment assistance programs, advance notice reduces the
duration of unemployment following layoff, thus reducing public
expenditures on unemployment compensation. A number of groups,
including the National Association of Manufacturers, the
Business Roundtable, the Secretary of Labor's Task Force on
Economic Adjustment and Worker Dislocation, and the President's
Commission on Industrial Competitiveness, have endorsed
voluntary advance notice.

4
For a more detailed description of the data from the 1984
special supplement to the Current Population Survey on which
these estimates are based, see P. O. Fiala and E. Sehgal,
"Displaced Workers of 1979-0: How Well Have They Fared?",
Monthly Labor Review, 1985.
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Although there is disagreement over the mechanisms that will
provide the broadest possible coverage of the U.S. work force,
voluntary advance notice does not appear to provide substantial
advance to more than a small share of he work force. According
to the U.S. General Accounting office,' nearly 30% of the
workers surveyed received no advance notice of layoffs or plant
shutdowns, while blue-collar workers in nonunica establishments
received an average of only two days' notification.

Tinder the current voluntary system of advance notice, the
costs wf plant closings in which advance notice is not provided
are borne primarily by the taxpayers (including other employers)
and the affected workers--employers choosing to close without
advance notice crane an exernality, reflecting the fact that
the costs of such actions are not fully taken into account by
employers. Requiring advance notice can redistribute the costs
of layoffs ar.d plant shutdowns. Federal action to broaden the
coverage of workers by advance notice also falows in an
established tradition of actions to improve the functioning of
market mechanisms (e.g., securities market regulation, consumer
protection statutes and regulations) by ensuring that
information available to one party to a transaction is not
employed strategically or otherwise manipulated (as in the case
of "insider trading" on Wall Street).

Reflecting these considerations, the Panel recommended that
federal action be taken to broaden the coverage of the U.S. work
force by advance notice, with appropriate provisions to exempt
small firms and those firms cncountering unforeseen business
circumstances. The Panel recommended either a federal
requirement frr advance notice or a tax-be:zed 1rcanti plan,
which would combine tax crniits on the corporat' income tax with
surcharges on federal unemi.loyment insurance taxes to reduce tiie
:ex burden on firms providing advance notice.

The Panel also made a number of recommendations to private
sector managers and workers to encourage cooperation between
labor and-management in the adoption of new technologies and
improvements in managerial education in the evaluation and
adoption of new technologies. These recommendations include
consultation between management and the labor force prior to the
introduction of new technologies (a practice that often results
in improvements in the design of production processes and
occasionally products), the respective conr.ideration by
management and workers of employment security guarantees and

5U.S. General Accounting Office, 1987. Plant Closings:
111IPATAt1521LsiLAsinnraEktioansLAPsigtmcst&Jlialosgssl_
Workers. Washington, D.C.: U.S. Government Printing Office.
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revisions in job classification and compensation systems, andgreater use of severance payments for senior workers facinglayoffs. In addition, the education of managers "lust beimproved to strengthen their ability to evaluate new
technologies ef2ectively and to implement these technologies
successfullly in the workplace, consistent with the Panel'
observation that the management of this process often makes thedifference between success and failure in technology adoption.

IV. Conclusion

Technological and structural change pervade the U.S.economy, as they do any dynamic economy. To ensure growth inearnings and employment opportunities for U.S. workers,
technology should be viewed not as the problem but rather as akey component of the solution. The employment losses that willresult from a decline in U.S. international competitiveness dueto lagging development and adoption of new technologies arelikely to outweigh any that might result from rapid
technological change. With the development of policies thatsupport investment in the human resources of this nation, aswell as policies that deal with the consequences of
technological change in an equitable and humane fashion, thislatest in a series of transitions

to new structures of work andemployment can be accomplished efficiently and fairly. In themodern world economy, there is little choice--the United Statesmust remain at the leading edge of technology in order to
preserve and improve the economic welfare of all Americans.

ATTACHMENTS

I. Executive Summary of Technology mid Employment: Innovationand Growth in the U.S. Economy.
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Preface

In recent years, concern over the effects of technological change has
led many Americans to ask whether the development and application of
new technologies within the U.S. economy will create new employment
or contribute to higher unemployment. Many Americans appear to be
pessimistic about the answer to this question, an attitude that, if anything,
has become more widespread, despite the nation's recovery from the
1981-1982 recession. The relationship of technology to employment and
the effects of technological change on the workplace and on U.S.
productivity have become topics of national debate in the face of slow
economic growth, high unemployment, and stagnation or decline in the
real (inflation-adjusted) earnings of workers since 1970. The importance
of these issues to the economic welfare of all Americans, coupled with the
impetus of a 1983 National Academy of Engineering symposium that
revealed a range of conflicting opinions on the long-term implications of
technological change for employment and a request from the Council of
the National A cademy of Engineering, prompted the Committee on
Science, Engineering, and Public Policy (COSEPUP)t to initiate the
current study following consultation with scholars, government officials,
and business, labor, and civic leaders familiar with the employment-
related effects of technology. Thus, in 1985 COSEPUP created the Panel

,COSEPUP is a joint committee of the National Academy of Sciences. the National
Academy of Engineering, and the institute of Medicine,
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viii PREFACE

on Technology and Employment to carry out a new inquiry into the
impact of technological change on employment opportunities, productiv-
ity, and the quality of work life (COSEPUP's charge to the panel is
Appendix A).

The Panel on Technology and Employment first met in September 1985
and continued to meet at regular intervals during the next 18 months. This
report incorporates the results of our discussions in panel meetings, the
expertise of individual panel members, staff research and analysis,
briefings from experts in industry, academia, and labor (Appendix B is a
list of individuals who presented briefings to the panel or served as
consultants), and the findings of the research papers commissioned by the
panel (see Appendix C). A selection of these papers will be published
separately in Studies in Technological Change, Employment, and Policy in
late 1987. To disseminate our analysis and findings as widely as possible,
we will also publish a summary of our report, entitled Technology and
Work in America: A Critical Challenge.

This report addresses a number of issues that have surfaced in the.
debates over the employment Impacts of technological change. These
issues include the effects of technological change on levels of employment
and unemployment within the economy; on the displacement of workers
in specific industries or sectors of the economy; on skill requirements; on
the welfare of women, minorities, and labor force entrants in a techno-
logically transformed economy; and on the organization of the firm and
the workplace. We have concluded that technological change will con-
tribute significantly to growth in employment opportunities and wages,
although workers in specific occupations and industries may have to
move among jobs and careers. Included among our policy recommenda-
tions, therefore, are initiatives and options that can assist workers in
preparing for and making such transitions.

In part because of the increased importance of international trade and
ce-ipetition within this economy, technological change has become
essential to the preservation and expansion of U.S. employment and
wages. The employment losses that result from a decline in U.S.
international competitiveness are likely to outweigh any that might
result from rapid technological change. Accordingly, we have developed
policy recommendations to aid firms in the development and adoption of
new technologies, so as to enhance their international competitiveness.

Technological and structural change pervade the U.S. economy, as
they do any dynamic economic system. To ensure growth in economic
opportunities for U.S. workers, technology should be viewed not as the
problem but rather as a kcy component of the solution. With the
development of policies that support Investment in the human resources
of this nation, as well as policies that deal with the consequences of
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technological change in an equitalile and humane fashion, we believe that
this latest in a series of liansitinns to new stilietai es of work and
employment can be accomplished efficiently and fairly. In the modern
world economy, there is little choice the United States must remain at
the leading edge of technology in order to preserve and improve the
economic welfare of all Americans.

On behalf of the panel, 1 would like to thank the numerous individuals
who met with us in the course of our deliberations to provide briefings and
other assistance and information. We also wish to express our apprecia-
tion for the work of the panel's professional staff: Dr. David Mowery, the
study director; Dennis Houlihan; Nina Halm; Sara Collins; Leah Mazade,
who worked with the staff in editing tie report for publication; and Dr.
Leonard Rapping, the panel's study director from June 1985 through
March 1986. In addition, the panel is indebted to Dr. Allan Hoffman,
executive director of COSEPUP, for his unflagging support of this study
since its inception and to the reviewers of our report, including the
members of COSEPUP. Finally, I extend my personal thanks to the
members of the panel, who served with dedication and good humor
throughout this study of a difficult and extensive set of problems and
issues.

Richard M. Cyert
Chairman
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Executive Summary

TECHNOLOGY AND AMERICAN ECONOMIC WELFARE

Technological change transforms the production of goods and services
and improves the efficiency of production processes. It also allows the
production of entirely new goods and services. Since the beginnings of
American industrialization, such change has been a central component of
U.S. economic growth, growth that has been characterized by the
creation of new industries and the transformation of older ones as a result
of innovations in products and processes. Technological advance has also
played an increasingly important role in the growth of income per person
during the past 100 years; its contribution to that area and to economic
growth is likely to increase still further as the United States becomes
more closely linked to the global economy.

The use of new technologies in production processes frequently re-
duces the labor and other resources needed to produce a unit of output,
these reductions in turn lower the costs of production and the employ-
ment requirements fora fixed output level. If reductions in the demand for
labor were the only effect of technological change on employment,
policymakers addressing the problem of maintaining U.S. economy..
welfare would only have to balance the contributions of technological
change against the costs of higher unemployment.

However, technological change has other important effects that histor-
ically have enabled society to achieve greater prosperity without sacri-
ficing employment. By miming the costs of protim.tmo and thereby
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lowering the price of a particular good in a competitive market, technological
change kequently leads to increases in output demand; greater output
demand results in increased production, which requires more labor, offset-
ting the employment impacts of reductions labor requirements per unit of
output stemming from technological change. Even if the demand for a good
whose production process has been transformed does not increase signifi-
cantly when its price is lowered, benefits still accrue because consumers can
use the savings from these price reductions to purchase other goods and
services. In the atgregate, therefore, employment often expands. Moreover,
when technological change results in the development and production of
entirely new products, employment grows in the industries producing these
new goods. Historically and, we believe, for the foreseeable future, reduc-
tions in labor requirements per unit of output resulting from new process
technologies have been and will continue to be outweighed by the beneficial
employment effects of the expansion in total output that generally occurs.
Indeed, the new realities of the U.S. economy of the 1980s and 1990s will
make rapid development and adoption of new technologies imperative to
achieving giowth in U.S. employment and wages.

One cruckt new reality of the U.S. economy o: the 1980s is that it is
more "open" to international trade than was the American economy of
the 1950s and 1960s. The increased importance of trade means that higher
productivity growth, which is supported by technological change, is
essential to the maintenance of higher real earnings and the preservation
of U.S. jobs. Moreover, the more rapid rates of international technology
transfer characteristic of fir modern economic environment mean that
the knowledge forming the basis for commercial ;unovations need not be
domestic in origin, just as U.S. basic research has underpinned the
technological advances of Arms in other nations.

The relative rates of development and adoption by U.S. and foreign
industries of new process technologies affect the rates of growth in labor
productivity (output per worker) in those industries and therefore can
produce differences in labor costs among U.S. and foreign firms. To the
extent that foreign firms develop and adopt new technologies faster than
U.S. firms, the production costs of foreign producers will fall more
rapidly. Barring shifts in U.S. and foreign currency exchange rates,
declines in the wages of U.S. workers, or comparable technological
advances by U.S. firms, these reductions in foreign producers' costs will
decrease markets for U.S. firms and ultimately reduce jobs for American
workers within the affected industries. To remain competitive in the
absence of technological change and labor productivity growth in these
industries, U .S. labor costs, relative to those of foreign producers, must
be towered, either by direct reductions in wages or through government
policies that support devaluation of the dollar. Either of these methods
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decreases U.S. workers' incomes relative to those of foreign workers.
nut, if U.S. firms fall behind foreign firms in developing and adopting
new technologies, the alternatives are not attractiveU.S. workers must
accept fewer jobs or lower earnings.

Yet, if U.S. firms consistently develop and adopt new technologies
more rapidly than foreign producers, the picture is quite different. 1 he
resultant higher productivity growth in U.S. industries will support
reductions in production costs, which will enable U.S. workers to retain
digher-wage jobs. Because new knowledge and technologies developed in
the United States now are transferred to foreigncompetitors more rapidly
than thiy were in the past, however, any technology-based advantages
held by U.S. firms and workers over foreign firms and workers are likely
to be more fleeting in the future. A key factor in sustaining American
living standards and employment thus is continued public and private
investment in the generation of new knowledge. Of equal importance,
however, is the need for U.S. firms to advance from fundamental
knowledge to commercial innovations more rapidly than in the past.

We have defined our task in this study as that of analyzing the
contribution of technological change to employment and unemployment.
Because technological change plays a limited role in determining total
employment, its impacts in this area are primarily sectoral in nature, and
those impacts are affected only indirectly by aggregate economic condi-
tions. We therefore regard the design of macroeconomic policies aimed at
achieving high levels of aggregate demand and employment as outside this
panel's charge. Despite the increased importance of international trade
for this economy and the role of technological change within it, a discussion
of trade policies also would have taken this panel far beyond its charge; trade
policy therefore was not considered in detail by the panel.

Our principal finding may he succinctly stated:

Technological change is an essential component of a dynamic, expanding
economy. Recent and prospective levels of technological change will not
produce significant increases in total unemployment, although individu-
als will face painful and costly adjustments. The modern U.S. economy,
in which international trade plays an increasingly important role, must
generate and adopt advanced technologies rapidly in both the manufac-
turing and nonmanufacturing sec fors if growth in U.S. employment and
wages is to be maintained. Rather than producing mass unemployment,
technological change will make its maximum contribution to higher living
standards, wages, and employment levels if appropriate public and
private policies are adopted to support the adjustment to new technolo-
gies.

Technological change often involves difficult adjustments for firms and
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individuals. Workers must develop new skills and may be required to seek
employment in different industries or locations. In many cases, workers
stiffer severe financial los 's as a result of i,ermanent layoffs or plant
closings. Managers also serious challenges in evaluating and adopt-
ing new manufacturing anc office technologies in an increasingly compet-
itive global economy.

Given these realities, we recommend policies to help workers adjust to
technological change. Our recommendations propose initiatives to aid
displaced workers through job search assistance, basic skills training,
training in new job-related skills, and advance notice of plant shutdowns
and large-scale permanent layoffs. Through these initiatives we focus on
the need to assist individuals who experience hardship as a result of
technological change and to aid them in securing new employment. We
also offer recommendations that call on U.S. firms to develop and adopt
new technologies more rapidly and suggest policiesboth public and
privatethat might encourage them to do so.

The technological revitalization of American industry that is the goal
of these recommendations is essential to the national welfare. The
alternative to rapid rates of technological change is stagnation in U.S.
wages and employment. In the end, no trade-off need be made between
the goals of high levels of employment and rapid technological change.
Policies that help workers and managers adjust to technological change
can aid and encourage the adoption of productivity-enhancing technol-
ogies.

Technological change poses significant challenges to government
policymakers, business, and labor, as well as to individual workers.
Although the United States remains a technological and economic
leader, the performance of this economy in adopting new technologies,
achieving higher levels of productivity, and dealing with the adjustment
of wor:ters to new technologies leaves a great deal to be desired. If
business, labor, and government fail to develop appropriate adjustment
policies, the eventual price may be reduced technological dynamism and
a decline in the international competitiveness of the U.S. economic
system.

CENTRAL FINDINGS

In addition to the principal finding already stated, the central findings
of this panel cover a number of dimensions of the employment impacts
of technological change and form the basis for our policy recommenda-
tions. summarized below and discussed in greater detail in Chapter 10 of
our full report. The complete set of findings for this study is compiled in
Chapter 9.
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Employment and Wage Impactx of Technological
Change In an Open Economy

Historically. technological change and productivity growth have
been associated with expanding rather than contracting iota! employ-
ment and rising earnings. The future will see little change in this pattern.
As in the past. however. there will be declines in specific industries and
growth in others, and some individuals will be displaced. Technological
change in the U.S. economy is not the sole or even the most important
cause of these dislocations (see Chapters 2 and 3).

The adoption of new technologies generally is gradual rather than
sudden. The employment impacts of new technologies are realized through
the diffusion and adoption of technology, which typically take a considerable
amount of time. The employment impacts of new technologies therefore are
likely to be felt more gradually than the employment impacts of other far:ors,
such as changes in exchange rates. Thegradual pace of technological change
should simplify somewhat the development and implementation of adjust-
ment policies to help affected workers (see Chapter 2).

Within today's international economic environment. slow adoption
by U.S. firms (relative to other industrial nations) of productivity-
increasing technologies is likely to cause more job displacement than the
rapid adoption of such technologies. Much of the job displacement of the
past 7 years does not reflect a sudden increase in the adoption of
laborsaving innovations but instead is due in part to increased U.S.
imports and sluggish exports, which in turn reflect macroeconomic forces
(the large U.S. budget deficit and the high foreign exchange value of the
dollar during 1980-1985). slow adoption of some technologies in U.S.
manufacturing, and other factors (see Chapters 2 and 3).

The rate of technology transfer across national boundaries has grown;
for the United States. this transfer increasingly incorporates significant
inflows of technology from foreigd sources. as well as ou(flows of U.S.
research findings and innovations. In many technologies, the United States
no longer commands a significant lead over industrial competitor nations.
Moreover, technology "gaps" (the time it takes another country to become
competitive with U.S. industry or for U.S. firms to absorb foreign technol-
ogies) are likely to be shorter in the future (see Chapter 3).

Technology and the Characteristics
of Tomorrow's Jobs

New technologies by themselves are not ilk 'v to change the level of
jobrelated skills required for the labor force as a whole. We do not
project a uniform upgrading or downgrading of job skill requirements in the
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U.S. economy as a result of technological change. This does not deny the

need, however, for continued investment and improvement in the job-related

skills of the U.S. work force to support the rapid adoption of new technol-

ogies that will contribute to U.S. competitiveness (see Chapter 4).

Technological change will not limit employment opportunities for
individuals entering the labor force with strong basic skills. The most
.reliable projections of future job growth suggest that the number of jobs
in the -broad occupational categories accounting for the majority of
entrant employment will continue to expand. Combined with a projected
lower rate of growth in the entrant pool, this conclusion suggests that
labor force entrants with strong basic skills (numerical reasoning, prob-
lem solving, literacy, and written communication) will fare well in the job

markets of the future (see Chapter 5).

Technology and Work Force Adjustment

A substantial portionfrom 20 to 30 percentof displaced workers
lack basic skills. These workers often remain unemployed longer and
have difficulty finding new jobs without incurring significant wage reduc-
tions. In view of the fact that technological-and structural change in this
economy will place increasing demands on the ability of workers to
adjust, experienced workers who lack basic skills will face even greater
difficulties in future job markets (see Chapter 3).

The evidence suggests that displaced workers who receive substan-
tial advance notice of permanent job loss experience shorter periods of
unemployment than workers who do not receive such notice. Substantial
advance notice (several months) of permanent layoffs or plant shutdowns
appears to reduce the severity of worker displacement. Moreover, such a

policy can improve the effectiveness of job search assistance, counseling,
and retraining programs, thereby reducing the public costs of unemploy-
ment (see Chapter 7).

The primary federal program for displaced workers. Title III of the Job
Training Partnership Act (JTPA), emphasizes the rapid placement of work-
ers in new jobs. It does not appear to serve the needs of many displaced
workers. JTPA provides little training for the substantial number of displaced
workers who need better basic skills; it also provides little extended training
in job-related skills for other workers (see Chapter 7).

Displaced worker adjustment assistance programs reduce the dura-
tion of unemployment after displacement and result in higher wages in
new jobs obtained immediately after participation in such programs.
There is limited evidence on the specific contribution of retraining in basic
and job-related skills (a component of many such programs) to the
employment and earnings prospects of displaced workers. Nevertheless,
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it would be wrong to conclude from this that retraining is ineffective or
that it has a negative impact on earnings or reemployment prospects. Tho
little is known about the components of effective adjustment programs for
displaced worker populations with different characteristics because of the
paucity of rigorous evaluations of such programs. Additional policy
experiments and evaluations are badly needed to improve these programs
(see Chapters 7 and 8).

POLICY OPTIONS AND RECOMMENDATIONS

Our policy options and recommendations are based on the conclusion
that, with an appropriate policy structure, technological change can support
growth in U.S. employment and living standards. Toward that end, we have
developed options and recommendations for the public and private sectors
that emphasize three broad initiatives in public and private sector policies:
(I) public policies to aid worker adjustment to technological change; (2)
public policies to support the development and application of advanced
technologies; and (3) improvements in labormanagement cooperation in the
adoption of new technologies, as well as improvements in private managers'
expertise in evaluating and implementing new technologies.

Although the overall U.S. standard of living and average real (inflation-
adjusted) wages generally increase as a result of technological change,
individuals suffer losses. Many of our public policy recommendations
stem from the belief that a portion of the affluence created by technolog-
ical change should be used to assist those suffering lossesas a result of it.
In addition, public policies that deal with the equitable distribution of
gains and losses from technological change can facilitate such change by
reducing the resistance of potential losers to new technologies in the
workplace. Just as management policies to support adoption of new
technologies within the firm must address worker concerns about adjust-
ment and employment security (see Chapter 7 of our full report), public
policies that aid adjustment can reduce potential resistance to new
technologies and support their more rapid adoption. On balance, if
policies are developed that will ease the burden of adjustment for those
individuals faced with job loss and thereby facilitate the adoption of new
technologies, all members of our society can benefit.

Recommendations for the Public Sector

POLICIES FOR WORKER ADJUSTMENT

Our options and recommendations for assisting worker adjustment to
technological change focus on the two groups that may be affected
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adversely by such change: experienced workers who may lose their jobs

as a result of the adoption of technology, and labor force entrants, whose
employment prospects may be reduced by technological change. Our
options and recommendations to assist experienced displaced workers
focus primarily on modifications in the primary federal program for
which technologically displaced workers, as well as workers displaced
by other causes, are eligible, Title III of !TPA. We also suggest other
policies (advance notification of plan. shutdowns and :arge-scale layoffs)
to enhance the effectiveness of Title III. Our recommendations to aid
labor force entrants focus on the need for additional research and
actions based on the reports of other expert groups, a decision that
reflects the fact that a complete evaluation of policies affecting the
educational attainment and basic skills preparation of entrants is beyond
the scope of this report. Our public policy recommendations also
address the impacts of technological change on the employment pros-
pects for minority and female members of the labor force.

Options for Adjustment Assistance for
Displaced Workers

We recommend that action he taken to improve existing JTPA Title 111
programs of job search and placement assistance and training in both
basic and job-related skills for displaced workers. We recommend that
some or all of the following options be implemented:

broadening the range of employment services provided to displaced
workers and those facing imminent displacement, including job coun-
seling, skills diagnosis, job search assistance, and placement services;

increasing the share of Title Ill funds devoted to training in basic and
job-related skills;

broadening income support for displaced workers engaged in train-
ing;

instituting a program of federally provided direct loans or loan
guarantees, administered by state or local authorities, to workers dis-
placed by technological change, plant shutdowns, or large-scale layoffs
(these loans could be used by displaced workers to finance retraining or
relocation or to establish new businesses); and

establishing a program for demonstrations and experiments with
rigorous evaluation requirements to test and compare specific program
designs.

In addition to these modifications to JTPA, we recommend revising state
unemployment compensation laic .1 to guarantee explic illy that displaced
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workers who are eligible for unemploymentE ompemation ran «mtinue 10
receive benefits while undertaking retraining.

We have concluded that the federal government should be the primary
source of funding for the abovementioned policy options. Federal fi-
nancing is preferable to state funding because of the inequities created by
differences in. the level of state resources for such programs. Indeed,
states that are experiencing severe economic dislocations are likely to
face serious problems in funding significant displaced worker programs.
In view of the fact that one of the mina{ motives for worker adjustment
programs is the equitable distribution of the costs and benefits of new
technology adoption among the U.S. population, the avoidance of re-
gional inequities is an important consideration. One option for financing
the economic adjustment loans, like the arrangements for other federal
loan programs, would employ the Federal Financing Banktand therefore
would not require federal funds from general revenues.'',

Estimates of the costs of these adjustment assistance options for
displaced workers depend on estimates of the population of displaced
workers. In Chapter 3, we note that estimates of the number of workers
displaced annually range from 1 million, if displaced workers are defined
as individuals with 3 years' employment in their jobs prior to layoff, to 2.3
million. Cost estimates also depend on assumptions about the rates of
worker participation in such programs, an area in which reliable data are
scarce. Existing programs that combine income support with retraining
for displaced workers, such as the UAW-Ford program, have enrolled
10 IS percent of the eligible population (see Chapter 7). Although we lack
conclusive evidence on this point, it may be that participation rates would
be higher in programs involving displaced workers from industries that
pay lower wages than the automotive industry.'

We have compiled estimates of the costs to the federal government of
job search assistance, training, and extended unemployment compensa-
tion for two values of the annual flow of displaced workers (the two values
are drawn from the 1984 survey of displaced workers conducted by the
U.S. Bureau of Labor Statistics): 1 million workers, which is the
estimated number of displaced workers who had been employed for 3 or
more years in the job from which they were displaced; and 2.3 million,
which is the estimated total number of workers suffering permanent job
loss. As estimated rates of participation in these programs range from 5 to
30 percent of the displaced worker population, the estimated costs of
these policy options range from $131 million (5 percent participation rate)

'Participation rates also will be affected by the policies and guidelines adopted by states
in administering any system of training, job search assistance, and income support.
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to $786 million (30 percent) for an annual flow of I million displaced

workers. It is important to note that the highest estimated participation
rate exceeds any observed thus far in a displaced worker training program
in the United States. If we assume that the flow of eligible displaced

workers is 2.3 million annually, the estimated costs of the program range
from $301 million (S percent participation rate) to about $1.8 billion (30
perceat).2 JTPA Title III outlays for fiscal year 1987 are roughly $200

million, although a significant expansion has been proposed in the
President's budget for fiL al year 1988.

How could these policy options be financed? The panel discussed
revenue alternatives and found no single method that was preferable to alt
others on equity and other grounds. In the absence of evidence suggesting
that one alternative is superior to all others, the decision on funding
sources and budgetary reallocations is properly political, involving con-
siderations that extend well beyond this panel's charge.

Advance Notice of Plant Closures and
Large Permanent Layoffs3

We have concluded that substantial (a minimum of 2-3 months)
advance notice of permanent plant shutdowns and large permanent
layoffs offers significant benefits to the workers who are displaced and to
the nation by reducing the average duration of the workers' unemploy-

ment and lessening the public costs of such unemployment. The current
system of voluntary advance notice, however, fails to provide sufficient
advance notice to many U.S. workers. We therefore recommend that
federal action he taken to ensure that substantial advance notice is
provided to all workers. Although the panel agreed on the need forfederal
action to broaden the coverage of advance notice within the U.S. work
force, panel members were not unanimous in their support of a specific
legislative or administrative mechanism to achieve this goal. The panel
believes that the following alternatives are viable options to achieve
broader advance notice, with appropriate provisions to reduce the burden
on small business and provide for unforeseen circumstances:

* federal action to require employers to provide substantial advance
notice of permanent plant shutdowns and large permanent layoffs; or

. .

tlf the annual flow of displat.ed workers is estimated to amount to I.2million workers (the

estimate used by the Secretary of Labor's Task Force on Economic Change and Disloca-

tion. 19561. the estimated costs of these options range from S157 million to $943 million

'Panel member Anne 0. Krueger dissents from this tecommendi.tion. tier statement

appears at the end of the Executive Summary and in Appendix D of the full report
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federal (rearm to provide la I incentives far employers to give .such
notice.

The current system of voluntary advance notice does not provide workers
with the "best.practice" amount of advance notice (a minimum of 2-3
months)as Chapter 7 notes, too few workers are notified in advance of
permanent plant closures or large permanent layoffs, thus hampering their
adjustment. When workers receive sufficient advance notice, the evidence
suggests that they adjust more rapidly and more successfully to job loss,
which reduces the costs ofdisplacement to them and to the public sector. We
believe that the benefits of advance notice more than outweigh the costs of
such a policycosts that exist, but that arc distributed differently, when no
advance notice is provided. When advance notice is given, the costs of
worker displacement are shared by taxpayers, by the displaced workers, and
by the firms closing plants or permanently discharging workers, rather than
being borne primarily by taxpayers and the workers being laid off.

Through its public policies, this society has made a judgment that the
costs of many regulations (e.g., those covering health and safety, con-
sumer protection, or securities markets) that enhance the flow of infor-
mation to workers and consumers and distribute costs more equitably
among workers, consumers, and firms are more than offset by the benefits
of such policies. We believe that advance notice falls into the same
category of public policy and that steps to mandate this practice should be
taken by the federal government.

Training for Labor Market Entrants

We share the concerns of other studies, set forth in the reports of the
COSEPUP Panel on Secondary School Education for the Changing
Workplace ("High Schools and the Changing Workplace: The
Employers' View," 1984), the Task Force on Teaching as a Profession, of
the Carnegie Forum on Education and the Economy ("A Nation Pre-
pared: Teachers for the 21st Century," 1986), and the U.S. Department
of Education ("A Nation at Risk: The Imperative for Educational
Reform," 1983), regarding the amount and quality ofbasic skills prepa-
ration provided to labor force entrants by U.S. public schools. Improve-
ment in the basic literacy, problem-solving, numerical reasoning, and
written communication skills of labor force entrants is essential. We
endorse additional public support for research on strategies to achieve
this goal, as well as financial support for the implementation of progranms
that improve the basic skills of labor Jr i e entrants and of those already
in the labor force who lack these skills.
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Equal Emp!oyment Opportunity

We recommend more vigorous enforcement cdpolicies J combat racial
and .sexual discriminaticm in the labor mark 1 o: a means of improving
the ability of minority and female workers, as well as minority and
female labor force entrants, to adjust to the demands of technological
change.

SCIENCE AND TECHNOLOGY POLICY TO SUPPORT THE

ADOPTION OF NEW TECHNOLOGIES

We support continued high levels of investment by industry and the
federal government in basic and applied researchthis is the essential
"seed corn" of innovation, and such investments play a significant role in
the education of scientists and engineers. Federal support for nondef'n
R&D is particularly important, in view of the limited commercial payoffs
from the high historical levels of defense R&D 41 this country (there are
important but limited exceptions to this generalization, as 'led in
Chapter 2). The foreseeable contribution of defence R&D to , civilian
U.S. technology base appears to be limited at best.

In addition to a strong research base, however, public policies to
support mere rapid adoption of new technologies within this economy
deserve consideratiln. The historic focus of poEt-World War II science
and technology policy on the generation rather than the adoption of new
civilian technologies (once again, a generalization with several impor-
tant exceptions) contrasts with the orientation of public science and
technology policy in several other industrial nations (e.g., Japan,
Sweden, and West Germany) and may have contributed to more rapid
adoption cf manufacturing process innovations and more rapid commer-
cialization of new product technologies in those nations. We therefore
support the development and evaluation of additional public policies to
encourage the more rapid adoption of new technologies within the
United,States.

We recommend increased federal support for activities and research to
encourage more rapid adoption of new technologies. Although the
achievement of this goal requires actions in a number of areas not
considered by this panel, our review of policies leads us to recommend
the following options for consideration:

Strengthen research on let hnical standards by public agencies
(primarily the National Bureau of Standards) to support, where appro-
priate, private standard - .setting effOrts.

Strengthen research program. c supporting «mperativc research be-
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EXECUTIVE. SUMMARY 13

tween industry and the federal government In the development and
application of technologies.

Increase support for federal programs to improve U.S. firms' access
to foreign science and engineering developments and innovations.

THE ADEQUACY OF THE DATA

In the course of this study, the panel has found that the data available
from public sources are barely sufficient to analyze the impacts of
technology on employment. In some cases this data problem reflects the
rapid expansion of new sectors of the economy, such as services, for
which federal agencies have been hard-pressed to monitor and collect
data comparable in quality and quantity to those available for manufac-
turing. In other cases these data have declined in quality during the past
decade as a result of reductions in data collection budgets. The amount
and quality of data on evaluations of worker adjustment assistance
programs also must be improved.

We recommend that post- fiscal year 1980 reductions in key federal data
collection and analysis budgets be reversed and that (at a minimum) these
budgets be stabilized in real terms for the next decade in recognition of the
important "infrastructurar role data bases play within research and
policymaking. We title that a portion of these budgets be devoted to
improvements in the collection and analysis of employment, productivity,
and output data on the nonmanufacturing sector of this economy.

We recommend that a new panel study or a supplement and
follow-up to the Current Population Survey be undertaken by the Bureau
of Labor Statistics to examine the effects of technological change on the
skill requirements, employment, and working conditions of individuals of
working age. We also suppert the development by the Census Bureau of
better data on technology adoption by firms.

We recommend that the Bureau of Labor Statistics expand its survey
of displaced workers (the special supplement to the Current Population
Survey) to allow annual data collection and that thissurvey improve its
question on the nature and effect of advance notice of layoffs.

We recommend that any expansion of adjustment assistance services
for displaced workers be accompanied by rigoroc.s evaluations of these
programs to provide information on the long-term effectiveness of dif-
ferent program designs and strategies.

To reduce the potential for conflicts of interest that may arise when an
or'anization charged with operating adjustment assistanceprograms has
sole responsibility for the design and administration of evohmtions of
these programs, we recommend that federal or state agencies responsible
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for the operation of such programs share with other agencies the
responsibility for evaluating them, or conduct such evaluations with the
advice of independent expert panels.

We recommend that evaluations be undertaken of the implementa-
tion of the provisions of the Perkins Vocational Education Act of 1984
that allow federal and state funds to be used for improving the skills of the
employed work force. In addition, a federally sponsored evaluation of a
sample of state-level programs in upgrade training should be undertaken
to determine the overall effectiveness of such programs and the specific
design features that contribute 10 success.

HEALTH AND SAFETY IMPACTS OF
TECHNOLOGICAL CHANGE

We recommend a major interdisciplinary study of the consequences of
technological change for workplace health and safety and the regulatory
structure designed to ensure that worker health and safety are protected.
These areas also should be monitored carefully by federal and state
agencies.

Recommendations for the Priva t &et

LABOR-MANAGEMENT COLLABORATION IN
TECHNOLOGY ADOPTION

Rates of adoption of new technologies, as well as the exploitation of
computer-based manufacturing and office automation technologies to
increase worker productivity, satisfaction, and safety, are affected signif-
icantly by the management of the adoption process. If the process
proceeds smoothly, both workers and management can benefit from these
technologies, which have the potential to enrich work as well as to
enhance its efficiency. The potential payoffs from cooperation between
labor and management in technology adoption are high, but such coop-
eration has been lacking in some U.S. industries. Our recommendations
in this area highlight some key components of successful adoption
strategies.

Elements of "Best-Practice" Strategies
for Technology Adoption

We recommend that management give advance notice of and consult
with workers about job redesign and technological change.

jr
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EXP.CIIIIVT. SUMMARY 15

We re( ommend 1 r amip.aI ti1,it tassi sir ls trolAplat r ter louslogies be
accompanied by employment poll( ii,A duo strengthen employment sec w-
ily; such policies include retraining of affected workers for other jobs and
a reliance on attrition rather than on permanent layoffs wherever possi-
ble. At the same time, workers and unions must recognize their stake in
a more productive workplace and consider modifications of work rules
and job classifications in exchange for sin h employment security policies.

Protection from the Costs of Displacement

We recommend that management and labor explore the use of sever-
ance payments for permanent layoffs of e.sperienced work:rs. To preserve
such benefits in the event of a firm's bankrupt( y, we also recommend that
employers and workers consider establishing a joint insurance fund.

EDUCATION FOR MANAGERS

We recommend that the current efforts to strengthen the quality of
managerial education in the management, adoption, and evaluation of
advanced manufccturing and service production processes be continued,
both within business schools and through other institutions. Additional
research on this topic is needed and could be funded through university
industry research collaboration, among other possibilities. Educationfor
those currently employed as managers also must be strengthened to
incorporate instruction in the adoption of new technologies and in
strategies for helping the work force adjust to technological change.

76-242 0 - 87 - 5
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Statement of Am 0. Krueger

Advance notification of layoffs is undoubtedly beneficial to those
workers who will lose their jobs. If there were no negative side effects
associated with advance notification, it would clearly be beneficial to all.

There will be several side effects, however. if notification is mandatory.
First, the necessary enforcement apparatus would increase the cost of
doing business. Second, for all firms, but especially for risky ones,
knowledge that layoffs could nct be made on short notice would increase
incentives to use capital and lure fewer workers. To the extent that fewer
jobs would be created, the proposed requirement would hurt the employ-
ment prospects of those the proposal is designed to assist. That manda-
tory periods prior to layoCs can result in smaller levels of employment has
been well documented ,:i. a number of developing countries. Third,
requirements of advance notification reduce the flexibility of firms already
in difficulty. The requirement is, in effect, the san,4 as a tax for these
firms.

I conclude that advance notification is desirable, and efforts to educate
employers of its value to employees should be encouraged. With respect
to mandatory notification, however, I believe that the evidence is far from
sufficient to warrant such a step.
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COSEPUP Charge to the Panel
"On the basis of present knowledge, the panel shall:

(1) report on the probable effect of current and future technological
changes* on employment, focusing on the prospects for full employment
and changes in the distribution ofemployment across occupations, social
groups, and regions;
(2) report on the probable effect of current and future technological
changes on the working environment, including probable impacts on
labormanagemeilt relations, occupational safety and health, job skill
content, and the length of the working day;
(3) report on the probable effect of ciment and future technological
changes on existing and new employment opportunities, including prob-
able impacts on wages, opportunities for advancement, and job secunty;
(4) identify economic sectors in which it is probable that the rapidity of
technological change will cause significant transient effects for individuals
and communities;
(5) report on the probable effect of current and future technological
changes on the demand for employment-related training and education,
including areas such as retraining of workers displaced by new technol-
ogy, the continuing educational needs of professionals, and vocational
education;
(6) identify and analyze the efficacy of existing and alternative public
policies to manage the probable employment-related effects of current
and future technological changes.

The panel shall also review the strte of technological and economic
forecasting methodologies and report on their potential for contnbuung
unique insights into the employment-related consequences of technolog-
ical change.

For those areas in which present knowledge is found to be insufficient
to support a conclusion, the panel shall propose an agenda for researchand other related activities."

Wherever "technological change(s)" appears in the charge. it is to be understood that
the term includes consideration of rates of diffusion.
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Mr. MACKAY. Thank you, Dr. Mowery.
We will now take some time for questions. The order of question-

ing will be essentially that in which members came in: Mr. Pack-
ard, Mr. Skaggs, Miss Schneider, Mr. Lewis, and Mrs. Morella.

Mr. Packard.
Mr. PACKARD. Thank you, Mr. Chairman.
This was extremely useful testimony from each of you. I not only

found your written material very well done, but also your state-
ments were extremely helpful in terms of trying to understand
how we can return to the competitive world.

There was some, I think, rather new and startling information
relative to some of the causes. I think Congress has perceived some
of the causes that your testimony has refuted. That is of great in-
terest to me.

One of those areas was thatYesterday noon Mrs. Schneider,
and I think also Mr. MacKay, hosted a luncheon where we heard
Mr. Brock speak. He made a statement that was repeated this
morning.

That is that wage imbalance is not a fundamental cause of our
international trade problems. It never has been, he said, and it
probably never will be that the United States does not, has not and
ought not to try to bring their wages in conformity with world
market wages. I think that that is a very fundamental part of the
way we operate here, that we're not competing on the wage scale
worldwide.

You have expanded that, some of you, to where the unlevel play-
ing field is not a major factor, as well as the quality control prob-
lem is not a major factor. I think many of us have felt that quality
control has been perhaps a problem in some hectors. I suspect that
it has been, but it certainly may not be the major problem.

Therefore, if America is to compete, we have to do it with higher
productivity that will offset some of these other things. Then you
have eluded to the dollar value as a major concern, and that eco-
nomic deficits are probably more responsible than many of these
other factors.

We have seen a lowering of the dollar in recent months. Are you
seeing then the trends or the changing in terms of world competi-
tiveness for the United States manufacturers that would normally
go along with the reduction of the dollar value, where the dollar
does not become a driving force for uncompetitiv fless? Are those
trends now following the pattern that you've outlined, some of you,
in your testimony this morning?

Dr. Lawrence.
Dr. LAWRENCE. Indeed, we are seeing those trends. Last year,

unit labor costs in the United Statespartly as a result of the
dollar, partly because of the fact that our manufacturing productiv-
ity growth was faster than any other major industrial economy
improved by 22 percent compared with that of our major competi-
tors.

If you look at what has happened to the price of our exports com-
pared to our competitors, you discover that with respect to Japan,
we are now more competitive than we were in 1980. We are not
quite back to the level of the Germans, but there has been a
marked improvement in the fundamentals.
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What ?lout the flows? Over the last six months, American ex-
ports of goods and services are up 6.9 percent, just for a six month
period. That translates to an annual rate in volume growth of 14
percent. One factor is that what happens when an exchange rate
changes is that our import prices go up.

Therefore, in the short run it actually makes our trade deficit
worse rather than better. Our costs rise. So that the dollar value of
the trade deficit only starts to turn around with a considerably lag.
On the other hand, if you look at the volumes, you get a clearer
picture of what is happening.

So our export volumes, as I indicated, are up by about 14 percent
at an annual rate. In the last two quarters, our imports are down
in volume terms. These are not the numbers that you see when you
look at the press, because what you get is a dollar value number.
But in fact, measured in quantitative terms, our trade balance has
already improved by $30 billion in the last two quarters.

Indeed, trade has accounted for more than half of the rise in our
gross national product over the last six months. On the other hand,
if you look at the nominal dollar values, you as yet only see small
improvements. But you do see improvements there.

The short of it is that we are already seeingif not to the naked
eye, to the discerning eyea clear improvement in the trade pic-
ture. It is the result of what has happened to the price of our prod-
ucts compared with those of our competitors.

There is a lot of debate among economists whether we've seen
yet enough change in the dollar to put us back at something close
to where we were in 1980. But I think there is a much broader con-
sensus that there is £ considerable improvement in the wings over
the next two years, being driven primarily by the price of our prod-
ucts.

There are many other factors that will influence our trade flows,
in particular the growth of our trading partners. But I would say
predominantly, the effects of the dollar are at last being felt. They
took a long time because foreigners had a large profit margin
which they allowed to squeeze in the first year of the adjustment.

Mr. PACKARD. I'd be interested, Mr. Williams, and then anyone
else who would like to speak on it.

Mr. WILLIAMS. Well, two shots of Brookings so early in the morn-
ing here is almost more than a body can bear.

Mr. MACKAY. Well, that goes both ways.
Mr. WILLIAMS. Let me talk a little bit about this if I might, just

for a couple of minutes.
It seems to me what Dr. Lawrence is sayingIt's wonderful to be

assured that everything is okay and the world is moving forward as
it should, despite all the evidence around us to the contrary, de-
spite all these years of destruction and devastation.

It seems to meI'd just like to make the point that Dr. Law-
rence's evidence, going back to the beginning of his presentation,
about how pervasive all of this is around the worldDr. Lawrence
argues that that proves that we're not in a low wage competition
and an unlevel playing field is not an important consideration.

I would argue it proves just the opposite. The fact that these
trends have been so pervasive everywhere in the world and every-
body's been involved in that, it seems to me, underlines the fact
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that we have been and are in a low wage competition in many
ways, and we have been and are involved in an unlevel playing
field in many ways.

Dr. Lawrence suggests that the only explanation for that is that
there has been some kind of conspiracy out there. I don't think one
necessarily needs to assume a conspiracy to be able to see and
figure out what is clearly a worldwide circumstance.

We're feeling some optimism now because the dollar has finally
come down. But let me remind everybody that the dollar was ex-
ceedingly high for a long period of time. It took a great deal of ar-
gument and all the rest of it to finally impress on the administra-
tion that something should be done about the value of the dollar.
That, as Dr. Lawrence just indicated, takes a long time for any
change to then be recognized.

Some of us are concerned about whether the dollar alone will
ever resolve the problem entirely. To depend on one instrument, it
seems to us, is somewhat reckless. Dr. Lawrence just mentioned
the high profit margins that other countries have had. There is
also an element which he didn't mention.

That is, for other reasonsfor reasons of driving employment,
for reasons of having some dollar income at whatever pricethere
is all kinds of evidence out there that many trading partners are
willing to export into this market, even at a loss, for other pur-
poses, simply as a market driven situation. Many of these people
who are shipping materialssteel and other itemsinto the Amer-
ican market are not operating from market driven economies and
have many other considerations.

The fact of the matter is that we live in a world where technolo-
gy is totally mobile, where management skills are totally mobile,
where capital moves around the world at a pace that we really
can't keep track of any longer, where what isn't mobile is workers
and communities and wage levels and so on. The fact of the matter
is that the very real pressure all of us on the front lines have felt
in our collective bargainihg and in every situation out there is our
employers pushing and driving away at us to lower our wages, to
Lowe: our incomes, to lower our standard of living.

I've had chief executives take me aside quietly in the back room
and say Lynn, you must understand that we're living in this global
economy, and if we cannel produce in America at rates and ways
that are competitive with what we can do in other countries in the
world, we will produce in other countries in the world.

And the evidence is all around us that they do. And the evidence
is all around us that they move to those other countries to seek ad-
vantage of the low wages in those other countries.

For us to sit around with this degree of sophistication and pre-
tend to ourselves that what's right there in front of us is not the
fact, I find somewhat mind boggling. I just find it impossible.

If I can just say a word about the unlevel playing field. Sure it's
true, we've had some more elements of protection in the American
situation in recent years. We've had to out of desperation. We've
had interference in steel trade with the voluntary restraint agree-
ments. But the blunt reality is that if we did not have those volun-
tary restraint agreements in placeWe complain about them con-
stantly because they haven't achieved their objective and they
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aren't administeredthey're administered reasonably well, but
they haven't accomplished what they're supposed to accomplish.

Let me say that if they weren't there, there would just bf 3tal
devastation in the steel industry in the United States. We'vE i todo these things in order to manage world trade and managt fade
in some of these principal sectors with some degree of effectiveness
and some degree of protection for what exists in America.

One final quick point. I guess I'm kind of doing a quick rebuttal
to Dr. Lawrence. He points out in his one graph, his thesis is thatthere is no deindustrialization in America. Again, I appeal to
common sense.

You look across industrial America and you see devastation. You
see plant shutdowns. That's why we're worried about advance
notice of plant shutdowns. We're shutting plants down all over the
country.

If you take out of what we're manufacturing, if you take the
military piece out of it, that's what worries a great many of us so
much. You take the military piece out of it and leave the commer-
cial piece, and then you get a much clearer picture of how we are
deindustrializing in terms of our ability to compete in this global
economy and to really produce goods and have them out there in
this global economy. This situation is much grimmer and much
More difficult.

Mr. PACKARD. I'm taking much more than my five minutes. Dr.
Ginzberg.

Dr. GINZBERG. I thought that Lawrence gave away too much. I
don't agree that we should be that optimistic. I think the UnitedStates is not paying its own way at the moment, and that means
there is inevitable trouble ahead.

That is, we are living off the foreign imports of capital. We can
keep doing that for a while, but I'm very restive about the fact that
we are living beyond our means. It's as simple as that.

That is obviously a piece of the earlier trouble with the dollar
being so high, and it's going to be a further piece of trouble as we
get down the line.

I would like to say to Mr. Williams that I am particularly sensi-tive to the fact that a lot of peoplemany more than we've ever
knownare getting hurt by virtue of these wrenching changes that
are going on. I don't think we have even seen the beginnings of apoint that I didn't make, which is that the new technology has
made the international labor markets a more integrated market.

A fair number of American computer companies are having their
software written by Indians in India because it is much cheaper to
get it written there than it is in this country. There is nothing to
stop it. I do some consulting work for one of the very big computer
companies. They have a design unit in Jerusalem tied in with their
Massachusetts affair. They "get better people there for a lower
cost" than they can in Massachusetts, for whatever reason that isgoing on.

I don't really think, howeverand that's the troublethat you
can simply say that American industry has been in trouble only be-
cause of these worldwide affairs and that none of the trouble restson its own head.
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I had a long discussion with Mr. Gerstenberg when he was head
of GM in 1972. I said, what the hell are you doing about small cars
and imports? He said, we're doing nothing. Americans love big cars
and'we don't think this is anything, just some-yuppies who are in-
terested in it;

Well, you know, if you have that level of management, I couldn't
agree more with Mr. Strassmann. I wrote a book with the execu-
tive vice president of Bankers Trust, George Voyter, called Beyond
Human Scale: The Large Corporation at Risk. If you don't know
how to manage your resourcessteel is an outstanding example of
what they didn't know what they were doing for 25 years.

Now, it's too simple to simply say that there's something going
on over there. We got into very bad practices in this country. From
1945 to 1965 we had no competition. And we thought we were good.
In fact, we were lousy. That's a really very tough concept to get,
and we're working ourselves out very slowly, very slowly.

I would say that Lawrence gave away his macro issue. I think
we're still in very serious troubles in this man's economy.

Mr. PACKARD. Mr. Chairman, I have many other questions but I
feel I should yield to some of the other members.

Mr. MACKAY. Let me just say, nobody should feel guilty about
the amount of time this has taken to get to the discussion section.
We're the ones that invited this many witnesses because it's this
big a problem. So I feel very good about where we are.

Mr. PACKARD. I'll yield to the other members in their order, and
then I'll come back after they've had their word.

Mr. MACKAY. All right, fine. Mr. Skaggs is next.
Mr. SKAGGS. Thank you, Mr. Chairman.
I guess I would like to provoke a little bit further discussion

among you about one of the issues that will be coming before us
shortly, which is the plant closing legislation.

On the one hand, I feel myself responding very much to the ar-
guments of basic social equity that Mr. Williams made, the argu-
ments of economic efficiency that Mr. Mowery made. And yet, also
to the criticisms of Mr. Strassmann that here we go devising a tool
to deal with the average and with the manufacturing sector per-
haps more than one that is appropriate across the board, although
the legislation would apply across the board.

I'm wondering if I could ask for a bit more of a debate among
those three or all of you. How do we fashion the tool that gets at
the very desirable social and economic objectives laid out without
being too blunt an instrument, and one that also hamstrings very
necessary adjustments to changing economic conditions?

I've heard business people time and again say, how can we fore-
see in a changing market environment what position we're going to
be in sixty days from now? How do we really make that sort of
thing happen fairly to all parties?

Mr. WILLIAMS. Well, advance notice, it seems to us from our
point of view, is simply common sense. We think in most circum-
stances businesses surely have a vision of longer than sixty days.
We're talking essentially usually about 90 days advance notice.
That's what we're talking about in the legislation. That's what we
negotiated in many instances.
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It's the beginning of some rational recognition of assisting in
transition programs and all the rest of it. There have always been
a couple of standard arguments against it which I think evidence
in every other country and evidence which we have here in terms
of collective bargaining experience has really negated.

There always was a suggestion that if people knew they were
going to shut down they-wouldn't pay any attention anymore, they
wouldn't do their work, they would all run away some other place.
The truth of the matter is that people work harder in all these sit-
uations, usually in some desperate attempt to try to have their em-
ployer understand that they ought to continue the operation or
something.

But the fact is that people don't run away and don't work. They
do just the opposite. We don't see a downside to it.

Dr. Mowery can speak to it from a more objective point of view.
But I understand his commission started out that if there were any
sense in it they were opposed to advance notice, and came to the
conclusion from their own examination that the kinds of things I'msa g are in fact the case.

Dr. GINZBERG. I'm surely in favor of it. If you can have manage-
ment have all kinds of these golden parachutes, the least you can
do is if you've had a worker for 25 years on your payroll, to give
him a couple of months notice.

I think from my studies way back in South Wales in the coal
milling areas in 1939that's how far those studies go backone of
the most important things is to communicate as early as possible to
workers as much reality of the changes that are going to face them
as possible, because they will then begin to do something about it.

The trouble why TAA didn't workand my old commission
looked at that in great detailwas you only got the benefits about
15 months afterwards, and that sort of kept everybody from doing
anything about changing his circumstances.

So I am overwhelmingly in favor, just on the minimum basis of
equity, to try to get some advance notices, and to make sure we
don't go back to the old-fashioned TAA system. I would go with the
NAS study.

Our commission also found that you couldn't really differentiate
what was technology and what was trade and what vas just bad
management. If you are going to have a benefit, you had to give it
to everybody. It just didn't make any sense otherwise.

Mr. MACKAY. By the way, we understood you didn't agree with
each other when we invited you. And that's why we invited you.
[Laughter.]

So, we are gaining from hearing the expressions of your views.
Let's just go from my right to left, Dr. Mowery, and then Mr.
Strassmann, and then Dr. Lawrence.

Dr. MOWERY. With respect to the point about do all businessmen
or business people know that they're going to close and whatnot, I
think our panel considered this issue and recommended that allow-
ances be made for exempting small firms, firms of, say, between
less than 50 to 100 workers, and some allowance for unforeseen
business circumstances.

The thrust of the recommendation in the Panel on Technology
and Employment's report I think is that where there is informa-
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tion on one side of this labor market transaction, let's get it equal-
ly distributed, as we do with consumer protection legislation, as we
do with securities market regulation to regulate insider trading.
Clearly there are going to be sudden unforeseen circumstances and
those have to be worked out. But the thrust of this recommenda-
tion is for distributing the information as equitably and as widely
as possible.

Mr. MACKAY. Mr. Strassmann.
Mr. STRASSMANN. I am opposed to the plant closing legislation

both because it is impractical and it doesn t deal with the problem
at least on two grounds of feasibility. First, 90 days is just not
enough for somebody to be able to reconfigure their life. So, I think
it is falling far short of really being a helpful solution to a much
deeper endemic kind of a problem. If you are a chemical worker or
a steel worker, 90 days just won't do much for you.

My feeling, based on study, is that those companies that are in-
volved in gain sharing where, in fact, the workers have much
greater understanding and information about the profitability of
the companyand we have a number of very successful examples
of thatthose workers have a long-term understanding and infor-
mation about the competitive viability of the firm, and they are
able on a long-term basis to make judgments which are necessary
to adjust their whole style of living and their direction and exercise
individualized choices.

So, I feel that taking isolated measures is sort of the usual indus-
trial way of looking at legislation that you find in isolatable admin-
istrative kind of a measure, and then you are imposing on top of
all the other measures would just well give additional employment
to all the firms who have to now consider plant closing as part of
their management processes. There will be legal counsel and opin-
ions. All profit plans now have to be reviewed by lawyers, and it
will just increase overhead and decrease productivity in America.

Dr. MOWERY. Could I just make one clarifying point with respect
to our recommendati:m9

This was, as Mr. Williams said, extensively discussed by the
management representatives on our panel, most of whom had ex-
tensive experience with providing advance notice, and none of
whom felt that it contributed significantly to the costs of doing
business relative to a wide range of other factors. That was their
opinion based upon extensive experience.

Mr. MACKAY. Mr. Lawrence.
Dr. LAWRENCE. Let me just say my view is that closing, of course,

isn't a panacea. But I am struck that none of us find it very pecu-
liar that in the property market a landlord is required to give the
tenant 30 days' notice. We sort of take that as almost a norm. And
I believe that the same kind of norm of just basic human decency
the fact is that a job is more important to people than where they
dwell probably. And it just seems to me that dropping people, par-
ticularly when it's en masse, in an environment is just something
which is basically inhuman. And so, I think it has an efficiency
cost.

But I also believe that there are timesas I say, I haven't seen
the property market come grinding to a halt as a consequence of
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mandatory advance notification for property, and I would do the
same for plant closing.

Mr. MACKAY. Mr. Compton, one of our advisory committee mem-
bers, would like to make a comment.

Mr. ComFroN. Mr. Chairman, in regard to the question from Mr.Skaggs, I think everyone that has experience with employee in-
volvement and with the value of information the employees canfeel a certain association with this and the need for it.

On the other hand, I just would like to point out there are two
ways of accomplishing a social good. One is by legislation. Theother is by incentives. And I would hope that the Congress would
look at both of those mechanisms before you come down on thehard side saying this is a strict way of having to proceed.

Mr. MACKAY. All right.
Mr. SKAGGS. How might you make- -
Mr. Comyrom. Oh, there is a variety of ways. You would know

better than I, but having to do with tax incentives, having to do
with a variety of pieces from other activities.

Miss SCHNEIDER. I don't feel that that is a really substantive
answer. So, if you could please give us more specifics, I think you
are touching on a critical point.

Mr. ComProN. Well, I think you can design a program for which
there is a clear cost to not doing something, and that cost has to dowith the costs of the employees that might be laid off and the re-sponsibility of that firm for those. And you can then leave it aswhether the populace as a whole will, in fact, take that cost orwhether the firm will. And you can, in fact, I believe build into
that an incentive. It makes the firm look at what their cost trade-offs are.

Mr. MACKAY. All right, now we have reached a crisis. Dr. Ginz-
berg has got to leave in eight minutes. Mr. Price has got a questionspecifically to him. Let me allow Mr. Price to ask the question, and
then Dr. Ginzberg, if you will, make whatever summary you wouldlike to make plus an answer to his question. And then we'll go next
to Miss Schneider who is the next person to ask questions.

Mr. PRICE. Well, let me apologize. I have had to be in and out of
here this morning, and so if this has already been addressed, please
just say so.

But in your testimony you talked about the education require-
ments that these service economy jobs required, and you used the
term functional literacy implying that we needed to reconceptua-
lize the notion of literacy and what that might mean in this new
economy. You say here it requires 12 years of effective education,
but you don't really elaborate to any great extent.

I wonder if you could say a word about what literacy might meanand worker l eparation might mean in this new economic context.
Dr. GINZBE..G. As far as I can see from my New York base, wehave six out of seven jobs in the service sector in New York City.The New York Times had a report the other day that the bankshad agreed to take some youngsters out of deprived schools, and if

they did some decent work, they would take them into the bank,
guarantee jobs. And these were high school graduates, and they
were not able to do arithmetic at the eighth grade level and so thathalf of them couldn'tthe banks could not fulfill their commit-
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ment because the youngsters were not able to come beyond the
eighth grade.

My own view is that at this stage of the game, one has to have
for most white collar work that I see going on in New York with
financial, insurance, retailing and so on, you need something ap-
proaching a high school graduation. Now, it is unbelievable, but in
this country which has this long history of public education we are
failing in terms of the minority populations in the inner city. And
this is all through the United States. Something of the order of 40
to 60 percent of black and Hispanic youngsters do not come up to
high school graduation. And that is a major structural problem.
And the Prime Minister from Japan did not say it very discreetly
when he was here, but that is what he was driving at. We have a
whole section of our population that is cut off from the new work
force. That is the single most serious problem that I see in the
American economy today.

And that means that since I don't believe we can restructure the
elementary and secondary schooling very quicklymy colleague
used to say it took 40 years to get an innovation into the education-
al systemwe have to have second and third chance opportunities.
In World War II I was in charge of a considerable part of the
teaching of illiterates. They weren't total illiterates. We took them
in the Army-300,000 of them. And we brought them up to snuff
pretty quickly. That was one of my Eisenhower studies called "The
'Uneducated."

So, I think from the point of view of the Congress, I would say
while it is very important I think, just common equityI would
agree with Lawrenceto have dismissal notices, the fundament&
issue I think from the Congress ought to worry about that signifi-
cant part of the U.S. population that is not being prepared to work
in the U.S. economy. That is the overriding issue.

Now, I would simply say very quickly in my own summary that I
am very worried as Strassmann was about bureaucracy and the
lack of effective management. But I wouldn't blame that on tech-
nology. See, I think a very big technology like computerization
takes a very long time to permeate. The automobile is 102 years
old, and it took us not one generation, but two generations to get
people to learn how to drive easily and to get the right products
and to get it all worked out. And it took a half a century to get the
trucks to compete with the railroads, et cetera. So, I would argue
that in thinking about fundamental technologiesand computer-
ization is oneyou need a very long time perspective.

I think another thing that is important is that I don't think from
what I've had to do with manpower policies in this government
we don't get a very good return from Federal funding which has to
deal with a very diversified economy. We really need a lot more
opportunities for the states to become very prominent. It really
ought to be much more of a Federal-State relationship. This is a
continental economy. And what goes for New York doesn't go for
Los Angeles, and what goes for Los Angeles doesn't go for Minne-
apolis. So, you have to begin to think very much more.

I'm carrying on a major research project now for the Ford Foun-
dation, which is looking at four major metropolitan areas, the four
largest: New York, Chicago, Los Angeles and Houston. Those are
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four different worlds as far as the labor markets go. And unless
you can get the Federal Government to work out a whole set ofsupport systems in which the states play a dominant role, you aregoing to get very low returns on your dollars. I think that is a veryimportant thing to remember.

o, I would say of the other things that I heard around here, Iwas attracted by Lawrence's notion about some kind of way to pro-vide some kind of wage support for elder workers who have hadvery good jobs for 25 years or so. I don't think it would work quite
as well as special early retirement. I would find that a more easymechanism. And the Europeans do that all the time. They simplysay at 55 or at 58I wouldn't go very far down, but surely at 58 to62that's four yearsit wouldn't cost us much, and it would be
much more humane to do that, to simply qualify a worker with 20
or 25 years' experience where the plants close to say, okay, if youwant to, you can go on to Social Security at that point. It looks tome like a minimum kind of a thing that a civilized society ought tobe willing to do. So, advance notices and at least early retirement
look to me to be two possibilities.

I would like to put some money for counseling and for informa-
tion about where jobs might be. And we used to have something inthe Federal legislation about even giving some money to let peoplevisit some other labor markets and come back. We never used itvery much, but I don't think it is a totally impossible idea for thesedisplaced workers. I think somebody who has worked 25 years inan industry is entitled to some public support system of some sort
or another to help them at least get back into another part of theeconomy.

Mr. MAcKAY. I would like to say I first heard youI think it wasprobably 15 years agowhen we were trying to revamp the Florida
education system. Our reform has since been reformed twice. So,there is something philosophical to be learned about education
reform, as you suggest. I look forward to hearing you 15 years fromnow.

Thank you very much.
Miss SCHNEIDER. I would like to make one comment to Dr. Ginz-berg just very briefly. I apologize for being late to this morning'shearing, but I was in a Republican conference where what wasbeing aired was a reflection of the frustration of the Republican

Party in dealing with the bureaucracy and accomplishing differentthings.
Let me say that very clearly here the image that comes to mindin listening to the conversation here this morning is that you arelooking in terms of Mr. Williams and Mr. Strassmann and themembers of Congress at three separate entities that are trying tokeep a boat afloat. You have labor, you have business, and youhave government. Some of us are paddling the boat. Others of ushave our little bucket, and we're trying to bail it out.
Where you gentlemen from Brookings and the National Acade-

my and you from Columbia I feel have an advantage, number one,and number two, is a responsibility is that we need some guidance.
We don't have the time, as we are bailing or paddling or whateverit is we're doing to come up with creative concepts to solve the
problem. And my greatest frustration is that crises management
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seems to be the norm here. And the other greatest frustration is
that creative new ideas do not come fast enough.

And so that if you have new ideas as to how we can solve these
problems, let me say that your Ford Foundation report will have
minimal impact unless you bring a copy of that study and hand it
to Claudine Schneider or hand it to Buddy MacKay and say, here
is the road map. Here's the path. Go for it.

Mr. MACKAY. He'll do it too.
Miss SCHNEIDER. We would appreciate that kir.l of cooperation.
Mr. MACKAY. Thank you very much for making this effort, Dr.

Ginzberg.
And now, having finished her editorial, I will recognize Miss

Schneider for her questions.
Miss SCHNEIDER. Thank you. Well, m' question is based on some

other comments Dr. Ginzberg was making. I think that he pointed
out that we have to look within ourselves, not to keep so much an
eye on Japan and other nations as to everything they are doing. I
mean, if we look at our trade imbalance with Japan, which is about
$60 billion, and we look at the amount of unfair trade practices
that are involved or different advantages that they have, that only
accumulates to about $10 billion of that $60 billion. The fact re-
mains that there are a number of other strategic paths that we
must follow.

And this is the purpose that Buddy MacKay and I have taken to
form this Competitiveness Caucus so that we could lay out some
kind of road map that is broad enough to say that, well, we just
don't want to focus on currency and capital resources and the
value of the dollar. We don't only want to focus on trade policy and
whether the Japanese are unfair or not unfair, but we want to do
both of those things. Thirdly, we need to look at our science, re-
search and technology policies and understand that our knowledge
base is one of the legs up we have in this process. And fourthly, the
other area of key concern is to put great attention on the human
resources. And that is primarily what we are discussing here today.

But culling all of that information down, I'm curious to know
from the panel memberswe all agree that we have to work on
basic skills. Yesterday at our session with the Competitiveness
Caucus during the morning business was saying very clearly that
they don't feel that it should be their responsibility to do the edu-
cation and training, but yet many of them have taken on that re-
sponsibility because they see that's the only way the job is going to
get done. They can't depend on the Federal Government or the
local governments to satisfy those needs.

So, my question to all of you is what is the best policy in terms of
addressing training, who should take the bulk of the responsibility,
and how should it be done. And the second part of the question is
let me ask the first one first, and then ask the second part. All
right, get the answers. Who really should take the bulk of the re-
sponsibility for this training? Considering we are playing catch-up
right now, how do we go after the 55 year old steel worker that is
essentially functionally illiterate? Who needs to take care of him?

Mr. MACK/.Y. Why don't we start in this case from my left?
Mr. WILLIAMS. Well, I think everybody has to share the responsi-

bility. Let me say a quick word in defense of the 55 year steel
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worker. I wouldn't describe him quite as functionally illiterateif
Miss SCHNEIDER. I wasn't picking on the steel workers.
Mr. WILLIAMS. No, no. That's all right.
Miss SCHNEIDER. It could be a 55 year old machine tool worker,

which I have encountered many of in my district.
Mr. WILLIAMS. If one wanders into a modern steel plant or amodern machine tool plant, why, one will see a great many people

working in control booths and working with computers and in-volved in quality control exercises of one kind or another which arcreasonably technical and so on.
But to return to the point, in training and education I think wejust haveeverybody has to share part of the responsibility. Fartof my theme here this morning that I might return to is that weneed more mechanisms where we all are involved, labor, manage-

ment, and government, in addressing these problems.
Lester Thurow I think puts thehe talks about this problem agreat deal. And the way he described it is he says from themiddlethe top half of the work force in America, we do a greatjob. Our universities are world class, and in all of those ways werecompetitive. From the middle down we do a very poor job. And wedo that poor job in a variety of places. We don't do it too well inour school system for reasons that have been discussed here al-ready this morning. On the industry side of it, we don't do in-housetraining nearly as well.
We have had a terrible struggle over the years, for example, with

our industries for the most part in developing advanced enough ap-prenticeship training programs and keeping them in place in times
of stress. They're sort of the first thing., to go when there is somepressure on the industry. If we contrast that with what happens,say, in a country like Germany where you have a different ap-proach, but a very successful economy in todvy's world, why, theyhave had a continuing emphasis and involvement at the industrylevel in rather detailed apprenticeship programs.

So, I think there is a responsibility for everybody. Our training,as was mentioned, for displaced workers has been hopelessly inad-equate. I think 6 or 7 percent of the work force was the number
used. I've always said about 5 percent, but we know on a commonsense basis it doesn't touch very many people. And again, it comesvery late in the game, and it is not adequate in terms of incomesupports while the people are involved in training. And it needs afocus in both directions. There are arguments out there in training,well, we should be training people for jobs, and some of our ownpeople sometimes resist training because there isn't a definite jobat the end of it.

Our view in the union has always been that we need to do boththings. We need to try to focus in terms of results, try to relate
training to job prospects that might be available, try to work at re-building industry in a community and training together, but on aparallel track they shouldn't be considered tracks that are one inopposition to the other. We should be working at the basic skills.We should be working at language, at education, and at computerliteracy.
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The way I talk to our members about that all the time is, look, it
would be so much more useful for anybody who is laid off from
work, if there s nothing else to be done, to improve their language
skills, improve their mathematical skills, and develop some degree
of computer literacy It can't be anything but helpful in terms of
their own personal future, and in terms of improving the quality of
the human resources available in our societ.

Miss SCHNEIDER. All right. Well, I would assume that there is a
consensus, that everyone believes that we all have a part to play in
the basic skill level.

Yes?
Mr. STRASSMANN. I have a slight variat ;e.
Miss SCHI- ''ER. Okay.
Mr. STRAP 1. I feel that the primary responsibility for educa-

tion is in the is of the individual because if the individual does
not have a deep incentive and commitment to education, it %yea%
happen.

I think what is fallacious in our view of education is that tradi-
tionally we have looked at education as a public good. In fact, I
look at education as a capital investment. In the white collar work
force the knowledge Lase deteriorates at the rate of total deprecia-
tion every seven years because of the change of technology.

Now, once you start reconsidering the fact that wages are really
partially a return on labor and partially a return on capital be-
cause part of what you are getting paid for is return on your in-
vested educational capital, and you start visualizing a tax code that
will recognize education investment as a depletable capital invest-
ment, I think you are suddenly going to start positioning yourself
with a completely new structure for giving incentive for education
based on individualized asset ownership.

And I think once you start thinking in those terms and Congress
starts thinking in those terms, you may come up, and most likely
will, with a totally new education policy for the United States.

Miss SCHNEIDER. Let me ask Dr. Lawrence and Dr. Mowery the
following question. One of the things that seems to surface regular-
ly is the frustration and the amount of money that the Federal or
local governments are putting into education and what the stu-
dents are getting out of education. Rhode Island, the state that I
represent, has one of the highest per teacher salaries in the coun-
try. Yet, unfortunately, our students have some of the lowest SAT
scores, et cetera, et cetera, which only attests to the point that you
are making, Mr. Strassmann, that the individual I believe has to
really be committed to a great degree.

But there was a suggestion yesterday, and I have heard this
before. Some have said that our government policies should provide
for such things as tax incentives so that businesses will invest in
the human resources in training and retraining. Yesterday the em-
phasis was, no, we're just pouring money dawn a hole because we
have no way of measuring the investments that are made and the
return on those investments.

What was suggested instead was to have something comparable
to a block grant whereby if Xerox decided that they were going to
educate or train their people, they would put up matching funds or
even not a Xerox. Let's just say, you know, O'Leary's Machine Tool
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Company decided they wanted to retrain some of their workers.
They could apply for a matching grant, and then there would have
to be some kind of test or measurement that once thc.....t employeeshad had advantage or had taken those funds that they had im-proved their skill level.

I don't know how to deal with that. I mean, do our academician
panelists have some suggestions?

Dr. LAWRENCE. Well, I think it is very hard. I think if you startoff thinking about training as having two components, a specific
component and a general component, that someone who goes towork for a firm learns some skills that are simply not transferable.
Now, ideally and probably in principle, what you will find is thatthe firm will tend to concentrate on providing that person with
those specific skills. And indeed, there is no reason why the society
as a whole should be subsidizing the acquisition of those specificskills.

On the other hand, when a firm gives a worker something which
they can then use in order to better themselves, but not necessarilywith that firm, there is a spill-over. It is much more difficult for
the firm. We don't have indentured servitude. Thank goodness. So,
firms can't capture those workers, and so it is much more difficultto do.

My own sense is that we ought to look at this thing as an invest-ment, that we ought to recognize that the market for financing this
particular investment is terribly imperfect. Why can't Iif I get
into Harvard University, why is it true that even though every-body knows that's a paying investmentsome people may disputeit, but let's just assume it's paying for a moment. Why can't I go inand get a loan? The reason is that there is no security there. There
is no security behind it. The individual bank will not give me themoney unless there is some kind of government intervention.

Now, my own view is that imperfection in the market for train-ing really is an area where the government has a role to play. Yousee, whereas a bank can't obtain your future earnings, the govern-ment can because everybody files tax returns. My own proposalwould be that anyone who wants to invest in training in the
United States, in education in the United States, e] .-41d be able toobtain a loan which they would then pay back contingent on theirfuture incomes. After all, why do we finance everything or manyinvestments in education using debt, a fixed payment? I believe
that the government should be taking equity in its citizens.

So, my proposal is, just to make it clear, is a contingent repay-ment plan where anyone who wants to undertake training in a rec-ognized institution, be it for higher education, be it for later train-ing, would obtain the money from the government and would then
be liable for paying it back through their tax returns contingent ontheir future income.

Miss SCHIDER. Well, wait a second. I have to interrupt you be-
cause it seeiiis to me that that is all right for a person who has,number one, the intellectual competency to apply to Harvard, and
number two, who has the financial resources even with the idea ofborrowing part of it. But what about the person who is living onthe fringe, the middle and lower income individuals?

Dr. LAWRENCE. I beg your pardon.
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Firstly, I think all people realizeand the best indication that a
person is going to be motivated is that they at least can enroll in a
course. I'm talking about a community college as well. I'm not just
talking about Harvard. And I'm not talking about only giving them
partial resources. I'm suggesting that they should be able to get a
loan which will allow them to enroll in the trainiag. After all, if
training is going to add to their incomes, and the government can
take a share in that, I think you should be able to operate this and
not necessarily with large amounts of concessional financing.

Dr. MOWERY. Let me talk briefly to your question about the justi-
fication for subsidizing firm-provided training. This is an issue that
our panel considered at some length, and we could not resolve or
come up with a mechanism I think that would prevent subsidies
from being used for training that would be provided anyway, essen-
tially substituting for firm-provided expenditures.

And I think that where we came out on it is that we need to
know more about how the existing programs, of which there are a
great many at the state level, are operating, and what impact they
are having. And indeed, even within the Federal establishment
under some of the provisions of the Perkins Vocational Ed Act of
1984, the power exists for Federal monies to be used to support
training within firms.

There has been in this area, as in most of the other areas of re-
training for displaced workers particularly, too little evaluation of
what works and what doesn't. And I think particularly with all of
the state level experiments operating now, the area is ripe for some
very good analysis and comparison because there is some evidence
that in some programs you are finding that corporate funds used
for retraining are essentially being displaced by some of these sub-
sidies but there are coun'..arvailing examples as well. I think we
just need to know more about it.

Mr. MACKAY. All right. Mr. Lewis.
Mr. LEWIS. Thank you, Mr. Chairman. I must apologize also for

being late, but I found that since I've been in Congress, one of the
greatest problems I have is managing my time. And it seems like I
wake up and start off late, and I continue to be late the rest of the
day. And I don't think you have an answer for that at this point
in time.

However, I had a series of questions I wanted to ask Mr. Stress-
maim, but I just wanted to talk a little bit about the training and
the labor-management-government aspect that Mr. Williams
brought out and discuss that with all of you just for a moment or
two. I am sorry Dr. Ginzberg is not here because I certainly did
want to discuss a few things with him.

I heard Dr. Lawrence pointing out several things, and also Mr.
Williams, about the training that we should have and what the
government's responsibility was. And Dr. Lawrence, I certainly was
elated to hear you point out the individual's responsibility, and you
as well, Mr. Strassmann, because industry over the years has on a
number of occasions tried to work with employees and set up train-
ing prog ams. This was prevalent when computers came into being
and new computer technology and management and software pro-
grams, and tried to cross-train those types of employees that had
the aptitude to do that.
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And I think one of the greatest problems we get into with gov-ernmentand I think the CETA program was an excellent exam-ple of the stupidity of the government to set up a training pro-gram. And it was used as a welfare program basically rather thanwhat it was intended for. And that is unfortunate.
And I would like to ask Mr. Williams if you could tell me if weget into the training business here in the government and try tohelp those individuals, and I would say, who do not have the apti-tude to cross-train into the higher technology areas today, how canyou control this government-wide, to keep the bleeding hearts out,is what I'm asking? How do you do that and really get into a train-ing program that is going to help these people?
Mr. WILLIAMS. Well, I think there are a great many examples ofsuccessful training efforts. There are a great many examples interms of various industries. There are some unions that have beenmuch involved in training. There are some projects in terms of re-training like those in the automobile industry that have been nego-tiated with the UAW and Ford and UAW and General Motors.Mr. LEWIS. I'm speaking of the government's application in thisarea.
Mr. WILLIAMS. There are many success stories in the JTPA interms of individuals. We have tried deliberately in the Steel Work-ers because we have been negotiating with essentially companiesthat haven't got any money to spend really, and they're in great,difficult circumstances. So, we made a deliberate effort to try tomake as much use of government finance out there as we possiblycould.
And we have had a number of joint job search programs. Wehave had a number of joint job training programs. We have anumber of them going on now. We have quite an elaborate setup inOhio, relatively speaking. We know there are a great many peopleout there interested in the training, who take advantage of it, wholearn things. The whole problem has been that the resources avail-able for this have been so limited in relation to the need.Now, of course, anything you attempt to do, things can be wellmanaged or things can be badly managed. And I think Mr. Strass-mann has given us an interesting insight this morning in terms ofbureaucratization and all of these elements. And believe me, thatis not a problem just confined to government enterprises. Therehas been a great deal of that in private enterprises too. That'ssomething we have to struggle with. But because there may besome challenge in managing a program well doesn't mean that theprogram shouldn't be done and shouldn't be attempted.I think one of the things we have learned in this period is thatworker involvement, information, a sharing in terms of the man-agement of these things helps everything we do, helps in the pri-vate enterprises, helps in the public enterprises.

Certainly I think one of the reasons that our modest efforts havebeen successful that the union, the workers, and the companyand the JTPA effortthere has been joint involvement in doingthese things. I think there are models out there, and there aremodels in other countries that could be very helpful to us. I don'tthink it is an impossible task at all. That is not to say that it
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doesn't have to be done carefully, and it doesn't have to be well
managed.

Mr. LEWIS. Mr. Williams, I don't think anybody in this room
would disagree with what you just said. I think that is fine.

Mr. STRASSMANN. Mhy I strongly agree with Mr. Williams?
Mr. LEWIS. Pardon?
Mr. STRASSMANN. May I strongly agree with Mr. Williams on the

subject of worker involvement. If a portion of compensation of the
work force comes from productivity and there is productivity gain
sharing, you automatically achieve the information transfer func-
tion because in order to compensate based on productivity, the
workers have to learn a great deal about the enterprise. And it's a
great university of understanding how an organization can be more
effective. So, I certainly agree with that view.

Mr. LEWIS. I would like to ask Dr. Mowery if he can elaborate on
some of the things Mr. Williams said.

Dr. MOWERY. Yes, let me just make one point in response to your
ccniment.

I think in talking about adjustment assistance for displaced
workers, you have got to keep things in proportion in terms of the
relative importance and utility of retraining and other services.

What this panel for which I worked proposed was a range of
services, part of which would be training in basic skills and retrain-
ing in job-related skills. But there are a range of other services
that are equally important, like job search assistance, counseling,
and skills diagnosis for displaced workers, people who may never
have changed jobs or may not have changed jobs for 20 years, who
have never been out there trying to find a job, so that while re-
training can help some individuals and training in basic skills, al-
though we don't have direct evidence, surely must be beneficial for
those displaced workers who do not have strong basic skills. These
other services are equally important, and we should not make the
mistake of lumping all of worker adjustment assistance into the re-
training category.

Mr. LEWIS. Well, I agree with that completely, Dr. Mowery. I was
a part of a task force several years ago to set up a cross-training
program, and one of the gz eatest problems we had was educating
the people that we were going to cross-train that they were not
going to lose their job, but this was to better their job. And I was
impressed with 34. comment to take computer technology and
mathematics and th. sort of thing, and we used that technique. It
was partially success:ul, not completely, but we were dealing with
a very semi-skilled level of worker that we were trying to upgrade.

Mr. WILLIAMS. And if the workers are involved in designing theprograms
Mr. LEWIS. We did have that, yes.
Mr. WILLIAMS [continuing]. If they are just being presented to

them, I think it can do a great deal to allay other concerns and
other fears, some of which may have to be dealt with directly.
Workers have reason from their experience to be suspicious of
many schemes which may seem designed to sort of do them out of
a job and so on.

Somebody mentioned here the job is the most important thing
people have. And I would add I guess that the further down the
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income scale you go, the more that is the case. If you haven't gotvery much, and whatever you have is dependent on the job youhave, then you are going to look a little carefully at who is comingalong with what scheme and for what purpose. And one of thethings -that is most important in dealing with that is for the work-ers themselves to be involved in designing these programs and tobe part of it.
Mr. LEWIS. If I may, Mr. Chairman, I would like to discuss withMr. Strassmann just a moment. I noticed in some of your com-ment the productivity of the information sector has steadily de-clined since 1974.
And it has been my experience since the computer rage hit ourindustry that we are buying a lot more than we actually need forthe purpose that we are trying to obtain. I have computers in myoffice, and we also have computers in the private sector that every-body has to have one now in order for them to do their job. But theonly thing they're doing, they are storing more information which

90 percent, maybe 85 percent, of that information they don't evenneed and never will need. But this computer can do everything.And I have a young lady that works for me in the private sectorthat she is strictly a believer in memory typewriters. I can't switchher over to a MacIntosh or an IBM PC or what have you. And sheactually produces more than the people that have the computers.And I just wonder where the breakpoint is in this area so thatwe can see the information worker increase their production. Dowe really need all of the additional apparatus that we have forthem to do their job today?
Mr. STRASSMANN. Mr. Lewis, the issue is not the apparatus. Theissue is the workload. See, what happens is when you study organi-zations as I have, organizations breed unnecessary work. And sothe underlying problem is the generation of staff work and addi-tional functions that have to get additional copies to review so theycan go to their word processing equipment so they can write cleverletters of comment.
So, we have created a breeding, a work breeding, paperwork andinformation breeding machinery in the United States whicl.equaled anywhere in the world by any ratio that you can look at.We deploy a larger proportion of our national assets on manipulat-ing and shuffling informat!on that doesn't produce anything.
And therefore, the issue is not whether she keeps a memorytypewriter or goes to a personal computer. You see a memory type-writer producing 300 =necessary letters a day is not 10 times

more productive than an old typewriter, a Remington, producing 30unnecessary letters a day.
Mr. LEWIS. That's true.
Mr. STRASSMANN. And so, I think the congressional concernabout technology really should go to the roots of what I considerunnecessary overhead generation that we have imposed as a cul-tural and structural requirement on nur civilization.
And everything that Mr. Williams, Mr. Ginzberg and Mr. Law-rence talk about goes back to the issue that we are just consumingmoney and paying a large amount of our wage bill to the bureauc-racy, who then create the unbalance of trade and so forth because
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there is no production to go with that. And therefore, productivity
targeting in my view then becomes the objective of your concerns.

Mr. LEWIS. Thank you. Thank you, Mr. Chairman.
Mr. MACKAY. My question would beyou are saying eEsentially

that the management has stayed the same, and the addition of the
new capabilities, the new informational flow capabilities on the old
management style, has reduced and not enhanced. And you have
suggested that NSF see in its role perhaps a review of this. And
are you suggesting that we look at this as somehow basic science
research?

Mr. STRASSMANN. Correct. As a matter of fact, Mr. MacKay,
there is a glimmer of light in there because when you study superb
organizationsand we have organize dons who have slimmed down,
who don't have overhead, who have been able to delegate responsi-
bility down to the shop floor, and have better productivity in the
steel industry than the Japanese, for instance. And if you study
those examples of excellenceand I am talking about in search of
excellence, you discover some very important new insights how
policies should be directed so that we emulate the excellent and
don't pass legislation that buttresses the old and inefficient and
creates more of what we are against.

Mr. MACKAY. All right. I thank you. I need to excuse myself for
a minute. Mr. Packard, if you would assume the Chair, and I think
it is also your turn to ask a question.

Mr. PACKARD. Thank you. I apologize. I had to step out to an-
other hearing for a few minutes, and maybe this question was
asked.

But certainly one of the concerns that was brought up was the
question of basic skills versus transferring of or relocation of the
employment base, and that the basic and fundamental skills are
more necessaryI think it wag Mr. Strassmann might have men-
tioned thisare more important to successfully being able to move
the employment base around than perhaps retraining and so forth.
I would like someone to elaborate on that. What can we do then to
improve the basic skills in our educational systems and perhaps
other areas in order to qualify our work force to better manage the
more mobile employment base that we now have to live with? Dr.
Mowery?

Dr. MOWERY. I think that with respect to labor force entrants
you are talking about two groups here, entrants and the displaced
experienced workers. For labor force entrants there are a number
of reports and studies being conducted on how to improve the qaal-
ity and the quantity of basic skills preparation for these individ-
uals.

I think for the experienced worker there clearly is a considerable
lack of attention to the basic skills training function within the ex-
isting Title III of the Job Training Partnership Act. There is virtu-
ally none provided largely because of the administrative regula-
tions governing the operation of that program, not because of the
statutes per se. It is partly because of the emphasis within the
JTPA organization on rapid placement.

Mr. PACKARD. But isn't it very difficult to go back and some of
the older skilled people that need retraining or relocationisn't it
very difficult to go back and deal with, for instance, basic commu-
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nications skills, basic language skills, and problem skills that werementioned in some of the testimony?
Dr. MOWERY. It is difficult and it seems oftentimes to be the casethat trying to bring what may be middle aged workers into a class-

room environment is one of the surest ways to discourage their
participation and the effectiveness of the training, but there are
some models of successful delivery of basic skills retraining for ex-
perienced displaced workers. There needs to be more study of what
works and what doesn't because of the fact there has been so littleevaluation of these programs, but there are models that could be
emulated more broadly.

And the point is that right now under the existing administra-
tive mechanisms for existing publicly funded displaced worker pro-grams, at least federally funded displaced worker programsthat
type of training is actively discouraged by the incentives that existwithin those programs.

Mr. PACKARD. One other question, and then we'll go aroundagain for those that would like to have follow-up questions.
I can't remember who it wasperhaps you, Dr. Lawrencethat

mentioned the concept of the community impacts upon industrytransfer out of communities. And certainly some of oi.r steel cities,
some of our oil cities in the southern states and other places, thetimber industry and so forththey have had major impacts uponthe economic soundness of communities. Coming out of local gov-ernment myself, that is of importance to me.

You mentioned some kind of an insurance program that might
protect cities from the impacts of relocation of industries and eco-nomic dislocation. Were you thinking or would you expound uponit enough to whether it be subsidized by government or govern-
ment insurance, whether it be private sector insured or how thatcould best be implemented?

Dr. LAWRENCE. Well, there may be a variety of ways of doingthis, and I certainly don't have all the answers. Our idea wasindeed, we did a few simulation studies. We took a sample of coun-ties. We just chose the county level, but it didn't have to be that,obviously. We took counties in Pennsylvania, in Texas and inMichigan. We arbitrarily selected a bunch of them. We figuredthey had had a lot of structural dislocation over the last decade.And then we asked, let's imagine we try to do this thing on a self-financing basis, and we simulated what it would take to operate aself-financing insurance program where the counties would all con-tribute a certain proportion of their tax base each year.And it turned out it depends on how generous your program isgoing go to be, but the numbers came out at like one-twentieth of
one percent of the tax revenues would go into this insurance pro-
gram. And then if any county experienced a shortfall of great4rthan 5 percent in its tax revenues in a particular year, it would
then be compensated for half of the shortfall that it experienced.
But we just chose these terms.

And we found that you could operate this thing on a self-financ-ing basis. Essentially what we are doing is we are pooling this risk
which does not hit all communities at the same time.

Mr. PACKARD. But it would be a national scope.
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Dr. LAWRENCE. But our idea would be that you could do it on a
national scope.

You could apply the same principle at a state level. But in the
sense the greater gains from diversification would clearly be en-
joyed if you did it at a national level. We write about it in the
study, which is called "Saving Free Trade," and I would be happy
to send you a discussion of this particular program.

Mr. PACKARD. A very interesting concept.
One last question and that is in regard to I believe it was your

comment, Mr. Strassmann, that we ought to consider a product
impact or an economic impact statement when we deal with pro-
grams and projects. And I had thought of that some time ago. Do
you have any details on how that could be implemented and how
thatoh, I apologize. Mr. Williams. I apologize.

Mr. WILLIAMS. Thank you. I just wanted to apologize. I really
have to excuse myself. I have

Mr. PACKARD. You wanted to make a comment though on the
last question.

Mr. WILLIAMS. No. I' ust wanted to interrupt the proceedings in
order to excuse myself and thank you for the opportunity to be
here.

Mr. PACKARD. Before you leave, is there anyone that would like
to ask Mr. Williams a question?

Miss SCHNEIDER. I'm sorry, but I do. I have a very quick question
for you, and it has to do with labor-management cooperation. I
wonder if you could just quickly name for me some of those labor
unions that you are working with in association to put forward the
philosophy of, as opposed to previous confrontational experiences
with management, a new effort now to work more cooperatively be-
cause I believe that labor and management has recognized that
they are in this together. And I wonder if you could just single out
for me some of those labor unions that have some of the best pro-
grams or are exemplary in this effort.

Mr. WILLIAMS. Yes, surely. There a number of unions that are
very interested in worker involvement and employee involvement
schemes. We call them labor-management participation team ef-
forts in the steel industry, but not all managements are persuaded
in the efficacy of this.

Miss SCHNEIDER. Understood, but who has the best model--
Mr. WILLIAMS. So, we have many confrontational situations as

well as some less adversarial and more problem solving.
Our union is much involved in those. The UAW is much involved

in those. The Amalgamated Clothing Workers have an exemplary
program with Xerox. As a matter of fact, in terms of union involve-
ment, the communication workers are much involved in those
kinds of programs with AT&T and others. We have some interest-
ing worker involvement projects in LTV Steel and in National
Steel and in Wheeling-Pittsburgh Steel and in Acme Steel and
'3ome other efforts. So, they are not all the same, and they are not
911 successful, and they are not even. But a great deal of that is
going on.

Miss SCHNEIDER. I'm aware that it is going on, but I just wanted
successful models that yoi. could share with me because I am doing
my own little study in this area.
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Mr. WILLIAMS. Yes, probably the best quick source to get a viewof the overall situation is Jerry Rosso's outfit in New York, WorkInstitute of America. Have I got it right? I'm on the board. I shouldhave that right. But Jerry and his people really have I think prob-ably a better overview than anybody else.
Miss SCHNEIDER. Well, I have the overview. I just wanted specificunions that you deal with.
Mr. WILLIAMS. Well, I mean, they can point out particular detailsas I have.
Miss SCHNEIDER. Well, I was concerned that the UAW had saidthat they were going to some time ago go to war with Ford Motor

Company if they could not reach some agreement. And I found itinteresting that the head of Ford said, well, we're not going to go towar with our employees. We are going to work with them and go towar with the Japanese.
Mr. WIL Ams. Let me say a quick word in defense of collectivebargaining. Col' ctive bargaining, and the whole idea which is fun-damental in our society that you canthat adversaries can findtruth by the vigorous presentation of two sides of a question. Be-cause many of us are involved in worker involvement and want tosolve problems and want to move forward in an effective way,doesn't mean that we are turning our backs on collective bargain-ing.
Let me put it in my simple way. There are two questions in-volved: what is the size of the pie, and the other is the division ofthe pie. In terms of the size of the pie, we share the same objec-tives. You obviously can't negotiate much of an agreement from anoutfit that just got out of business. So, we are interested in the sizeof the economic pie.
When it comes to dividing that pie, I don't think th_ re is anyother instrument consistent with the philosophy and the point ofview of a democratic society except collective bargaining. Anyother division of the pie is by its nature authoritarian. It is eitherdone by government as in totalitarian countries or it is done in aunilateral way by management :n terms of their own criteria. Thedemocratic way to do it is to sit down across a table and negotiateabout how this pie is to be divided among the workers and theother elements.

So, I wouldn't want anybody to think that because some of us aremuch involved in worker involvement that we are somehow desert-ing_collective bargaining. Far from it.
Miss SCHNEIDER. Great. Thank you very much.
Mr. WI Lut..mq. Thank you very much for the opportunity. I amsorry to leave.
Mr. MACKAY. We had assured you of a five minute summary, soI would like ifyou have any other things that we haven't covered, Iwould like to offer you that. I'm sorry that we have run o ut of timeca your schedule.
Mr. WILLIAM3 In addition, I did want to make in connectionwith what I've just saidI did want to make the point that I hopenobody would take my earlier comments that were a vigorous de-fense of managing trade to mean that we believe the world willcontinue as it has and we don't need to focus in on change. Wethink we need to do all those things. We need to manage trade, and
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we also need to look after our interests vis-a-vis what is going on
out there in the global economy with some concern about what
happens to American industry and American workers and all the
rest of it. We also have to update and improve.

I would say quickly the American steel industry throughout most
of this period has been the most productive steel industry in the
world, and yet, that has not saved us from all these things that are
happening. One needs to look tit all the elements.

I also wanted to say quickly that technological change does de-
stroy jobs. We sort of seem in some ways not to be saying that. And
the obvious evidence you move into a plant or an industry with a
lot of technological change, you can reduce the number of people
working. We are not fighting thrt in the American labor move-
ment, but we areagriculture is an interesting example. We have
reduced this employment enormously in agriculture, but we didn't
wipe out agriculture. Agriculture exists as a vital part of the Amer-
ican economy and provides an enormous number of service jobs
servicing that agricultural industry.

One of our great worries is that in this talk about shifting to a
service economy, we are talking about wiping out industry and our
ability to manufacture things. And that would have in our view
disastrous results. We are going to have a smaller work force man-
ufacturing things, but it is vitally important that we continue to
have a manufacturing capability because that is what sustains the
service industry then to look after it.

So, in my view it isn't service or manufacturing. It is that we
need agriculture. We need manufacturing. We reed service. We
need education. We need all the pieces to have a viable economy.

Mr. MACKAY. Thank you very much, Mr. Williams.
Mr. WILLIAMS. Thank you very much.
Mr. MACKAY. All right. What we are going to do now, our adviso-

ry panel members have been sitting very patiently. If you have any
comments, I would like to offer you an opportunity to make any
comments or ask any questions, and then tut remaining panelists
we'll give you a chance to sum up.

This has been a very helpful meeting. i would say that probably
we may have put too much on the aenda for one meeting. Howev-
er, it has been I think very producthc:.

Dale, let me .tart with you and we will go from your left to
right.

Mr. COMPTON. Let me make only two very quick comments, Mr.
Chairman. I just want to call attention to one sentence in the exec-
utive summary of Mr. Mcwery's paper, atteCted to that, whi_n gets
back I think to Miss Schneider nuPcition dhe askvi earlier. :t
reads the following:

Improvement in the basic literacy, n...mvrical reasoning and
written communi, tion skills of work force entrants is essential.

We have this two-pronged problem, upgrading our ants and
retraining.

Mr. MACKAY. Thar'. you very much. I think Dr. Ginsberg made
that point also. And I .startee to get back into it, 'nit that would
have broadened us even further. And I think it is c_,,ite clear. We
have got a problem of the work force entrant, and we have got a
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problem of retraining the mature worker. And they are very, very
different problems. And both of them are highly significant to thefuture of this country.

Miss SCHNEIDER. Let me also add, Buddy, if I might, that I think
that we have another problem with occupational segregation whenwe look at the demographics of what we might anticipate for thefuture that will make up the work force, as was pointed out,
women and minorities. What concerns me is the development of a
two tier labor force, you know, the highly skilled and the lesser
skilled, white men and then women and minorities on the other
level.

I regrettably, Mr. Chairman, have to also run. But I would like
to put out a request that if anyone is doing any studies about occu-
pational segregation or has any solutions, I am interested in them.

Mr. MACKAY. Very good.
Misc SCHNEIDER. The other question that I had that came out of

the report from the National Academy had to do with the slow rate
of absorption of technological change. And I am interested in know-
ing whether that is as a result of industry and companies not
having access to the information knowing that there is a technolo-
gy that can do X, Y and Z, which is true in the area of disposal of
hazardous wastewe have technological capability to recycle or
reuse 75 percent of our hazardous waste. Most of the people in thestates have no idea that this technology exists. So, information
transfer is critical. So, is this part of the problem, or is it the will
of the people in terms of pressure on part of the work force saying
we don't want to automate? We don't want robotization. We haveto hold onto our jobs and new technology means fewer employment
opportunities. That is something I don't know if you have ad-dressed or not.

Dr. MOWERY. I guess there are two points about this rate of ab-
sorption. The first point is that if you compare technologicalchange to other types or sources of employment change, we make
the argument that technological change typically moves more
slowly because of the informational requirements for the wide-
spread adoption of the technology.

Now, in terms of trying to develop or trying to diagnose why cer-
tain technologies have not been adopted more rapidly within the
U.S. and perhaps more slowly in the U.S. by comparison with othernations, I think there are a couple of problems. One, which is al-
luded to in Dr. Lawrence's paper, is that the adoption of technology
is an irvestment-driven process. And if capital formation rates arelow, rates of adoption, rates of diffusion of new technology inevita-
bly will be slow.

Certainly the panel discussed this issue of work force resistance,and the sense of panel members and the consensus of the panel
was that this is not really a serious issue. It is not a serious issuein the sense that it can be managed effectively by worker-manager
cooperation. It is clear that employment security is one of the
greatest concerns of a work force in a factory or an office that is
undergoing automation or the adoption of new technologies. But
where assurances or policies can be adopted to deal with this, as
they have been in many industries over the past 50 years, work
force resistance is not a serious problem.
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There is a serious informational problem of varying dimensions.
I think there is a capital formation problem that underpins part of
it. There also may be a role for some greater research funding on
the part of the Federal Government in activities directed to both
increasing the distribution of information and doing some of this
debugging or so-called gray area research.

One of the points that the panel report makes is that in most
areas Federal research policy has focused on the generation of sci-
entific knowledge and a generation of new technologies. We as a
nation are in a world in which this information travels more rapid-
ly than ever before across national boundaries. And, therefore, the
payoff increasingly comes from the embodiment in new products,
the adoption in new process technologies, and there may be a role
for exploring funding of some of these activities a little further
downstream. It certainly has operated fairly effectively in agricul-
ture. It has operated fairly electively in aeronautics research. It
has operated rairly effectively in areas of pharmaceuticals as well.

If I could make one more point with respect to your and Dale
Compton's incentives comment or incentives with respect to ad-
vance notice, the panel report does propose two alternative routes
to Federal action to ensure broader coverage of the work force by
advance notice of layoffs and plant shutdowns. One is a mandate
and the other is a tax-based incentive scheme.

Now, the issue with the second incentive scheme is that has the
advantage of internalizing the costs of employers who don't provide
advance notice. That is to say, they will pay higher taxes. They will
bear a more significant share of the higher costs of unemployment
that they create. However, it has the disadvantage of not benefit-
ing the workers directly in the sense that unless some decision is
made about the disposition of the revenues. If the proceeds of such
a surcharge on unemployment insurance for managers who do not
provide advance notice do ri`. go to the laid-off workers, you are
not directly benefiting the workers who are laid off without ad-
vance notice. There is also an issue about how large the tax would
hae to be in order to affect employer behavior. But it is an option
that we do propose, partly as a result of earlier conversations with
Dr. Comioton.

Miss SCHNEIDER. Thank you.
Mr. MACKAY. All right, very good.
Let's go ahead.
Mr. WILLENBROCK. Thank you, Mr. Chairman.
I have been fascinated by the great emphasis on basic skills and

the retraining and displacement problems. I would also point out
that as you look a bit farther into other parts of the work force and
look at the engineers and scientists, they are also crucially depend-
ent on those basic skills. It seems the emphasis could well be
placed there because the demographic changes which are anticipat-
ed, the very important role that the minorities and women will
play in this area, are all also going to be crucially dependent on
the basic skills we have available. So, it seems to me that is an im-
portant factor in practically all parts of our work force from the
most skilled to the least skilled.

Mr. MACKAY. Thank you very much.
Dr. Johnson?
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Mr. JOHNSON. I have just a brief comment. First of all, I found it
very interesting to hear the variety of opinion. And I believe Ishare a concern with Miss Schneider about the occupational segre-gation that I see going on and the possibility of two tiers being
formed in our employment.

Perhaps I look at it a little differently than the people who have
commented earlier. My background is in high technology. I manage
a substantial high technology work force. And I have been working
recently very closely with a large number of senior managers from
high technology private sector companies who are located geo-
graphically in the same area as the National Bureau of Standards.

One of the reasons we have been working together is that we feel
a great deal of pressure from our employees to provide them with
opportunities for continuing education. And in fact, from our point
of view, high technology employees need to have continuing educa-
tion available to them as sort of a way of life. It is a lifelong endeav-
or for people who are working in high technology fields.

And I am wondering if perhaps we are dealing with something
we might call a cultural issue here where people who are trained
in high technology areas and work in a high technology work force
feel a need to continue their education in order to keep pace with
the changing technical environment that they are immersed in ona daily basis and, therefore, are in a much better position and
much more mobile when it comes to readjustments in their work-
ing environment than those who terminate their education at a
very early stage and go into a blue collar kind of an environment
which does not have the same emphasis on high technology.

Since we are really trying to focus here on what are the implica-
tions of high technology on the work force, I would really like to
hear a little more comment perhaps in summary statements fromthe three of you who are remaining here about that view and
whether you feel there is a difference in attitudes on the part of
the workers towards education that needs to be worked on at somestage.

Mr. MACKAY. We will ask each of you to be thinking about that
and perhaps respond.

I guess that is got.i. of ithe implicaticn of what you had said, Mr.
Compton, and what Dr. Ginzberg said about t7,,e fact that it is
really two problems. We may be developing a group or a sizeable
proportion of our work force who are just not going to be part of a
technologically advanced society if we are not very careful.

Mr. JOHNSON. In fact, Mr. MacKay, if I just may emphasize whatwe see asand I'm speaking now as a representative of a group of
high technology employersis a really a widening gap. We see our
own employees and the employees of other high technology organi-zations having an ever-increasing appetite for more education and
more exposure to a varied background.

And at the same time, we find high school graduates who come
into our work force who do not even have basic keyboarding skills
because typing is no longer required in high school. When I went to
high school 25 years ago, it was required. But it is no longer re-
quired now even in public school systems that are serving high
technology employment areas.
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So, I think what we are seeing is a very, very much widening of
the gap between what I would call technologically literate individ-
uals who are working in a high technology environment and those
who terminate their education early and take their employment in
a low technology or no technology kind of environment.

Mr. MacKay. Thank you very much.
All right. Let me ask Dr. Hill.
Dr. Him No questions.
Mr. MACKAY. All right, then we are at a point where we would

like to hear any summary remarks that the three of you would
care to make. Dr. Lawrence?

Dr. LAWRENCE. Well, I thought I would just reflect on three as-
pects of our society. We have a lot of trouble forecasting the future.
But there are three things I think we know about the next 10 years
that I think should guide our thoughts in this area of technology
policy.

The first is demographics. We are going to be an older society.
We have lived through now a decade of the baby boom era entering
the labor force and of a vast number of women who have made de-
cisions to enter the labor force simultaneously. In a sense we have
been living in a world of cheap, new entry labor. That is over.

As we look out over the next decade, what we know is we con-
front the baby bust generation and the proportion of women enter-
ing the labor force is going to level out. And that is going to mean
a change in the ratio of those new entrants to the existing labor
force participants. And that, in turn, impliesindeed, I think it is
100 percent correctthat we stress these two modes of training,
training for the new entrants and training for the existing work-
ers.

But what we know about our society is that increasingly it is
going to be the existing workers who have to be retrained. When
you get a lot of new entrants into your labor force, they easily
obtain skills. But when you run short of them, as we are going to
over the next decstde, it has got to be the existing labor force who
enjoys more of the emphasis of the policy. Our poliries have to
change as a result of that.

The second thing we know about the future is that the United
States has become a world debtor nation. True, the world has been
willing to lend to us while we have been engaged in the spending
binge. But what we know about the future is at a minimum you
have to service your debt. We see it with the developing countries
today. They have no choice but to learn to export. The same is true
of the U.S. looking over the next decade. The issue is whether we
are going to do it at a reasonable lt.;e1 of dollar or at a dollar that
totally undermines our, living standards. Be that as it may, we are
going to have to adjust.

And that, as many have pointed out, hinges I think ultimately
on our manufacturing sector because that's the dominant source of
traded goods in the economy. We are going to have to learn to re-
verse and to, indeed, improve upon our picture in trade. And I
think ultimately that does rest on technology.

I also think it requires us to take a global perspecti that we
are too parochial in our institutional framework. And one aspect
that we havent discussed here today, but 1 think ought to be
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brought up, is whit we can do to give our work force a global per-spective and, indeed, our managers a global perspective. What do
we do to encourage people to travel? What do we do to encourage
people to obtain language skills?

I think there is an abysmal ignorance about the state of technol-
ogy in the rest of the world, the degree to which in many areas
foreigners have overtaken us. And we have now the advantage of
being in a sense number two in certain areas. We don't have to in-
novate totally. We can copy. We have learned that in our auto in-
dustry as the Japanese have moved in bringing with them the su-perior management techniques. But I think that exploiting this ca-pacity to learn from others rather than to innovate and do it all
alone is something that is going to be more open to us as, indeed,we become closer to a situation of first among equals, if you will,rather than this dominant technological giant.

The third point I would like to make is indeed one which I think
Mr. Strassmann has emphasizedvery importantand that is we
are a services economy. There has in my judgment been no diminu-
tion in our capacity to produce goods. But the fact of the matter isthat goods account for about 40 percent of our GNP. So, 60 percentof our gross national product is in services.

And if you look since 1973, what is striking is that productivity
growth in goods areas has not done all that badly. In fact, it nowlooks in the last few years that we have returned more or less tothe historic rate of improvement in manufacturing that we hadbefore 1973. But if we look in the services area, we find there has
been literally zero productivity growth over the period.

And that ironically, rather than our international competitive-
ness, is the biggest drain on our living standards today. Unless wecan find a way to improve our services productivity, as I say, 60
percent of what we are producing, that is going to be the dominant
source of our living standard improvements.

So, I do applaud the quite novel notion that we should not simply
be looking at the goods areas. And indeed, what is striking is how
little R&D expenditures takes place in services production. Almostall our R&D is taking place in manufacturing. Why aren't wespending on R&D and services. We know abysmally little about the
slowdown in services productivity.

And again I applaud the notion that the National Science Foun-
dation ought to be appointing a commission to investigate and to
mobilize the kind of knowledge that we may well put in the battle
against cancer. It is just as important if you will, from the stand-point of our future that we learn what works and what doesn't inthis huge proportion of our economy where our productivity growth
has been so poor.

So, those are my three ideas. We are an older economy. We are adebtor nation, and we are a services economy. And those three ele-
ments are going to be with us over the naxt decade and deserve aiot of attention.

Thank you.
Mr. MACKAY. Thank you very much.
All right, Mr. Strassmann?
Mr. STRASSMANN. Before I summarize, I would like to answer aquestion Mr, Packard asked regarding the methods I would suggest
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using in doing what is called a productivity assessment impact as
part of any legislative initiative.

The whole idea of life cycle costing of any kind of a program is
well-established both in the administrative part of the Demise De-
partment, also in the congressional reviews. When you are passing
a bill, whether it is a plant closing bill, or whether it is a bill con-
cerned with changing the depreciation method for inventory ac-
counting, the same kind of techniques which I used in life cycle
costing in the Defense Department are applicable there. And there-
fore, I think it would take a major initiative on the part of congres-
sional committees to look at the life cycle impact of Federal action
on service sector productivity.

Now, if I may sum up, Mr. Chairman, I think I got excellent sup-
port for my argument, what is the biggest drain in our future. And
clearly the biggest drain that we are currently experiencing is the
sector which I would not call just service economy because this in-
cludes also private servicesI would call it the information sector
of the economy, which includes management of our enterprises.
And I would say that is the biggest drain we have. This is a totally
unexpected drain when you look at our overhead costs. They have
been going up steadily. Manufacturing labor today averages be-
tween 200 to 400 percent overhead burden on direct costs, which is
a disgrace.

And I think that rather than concentrate what Congress has
always concentrated on, first, on generation of technologyin sup-
porting generation of technologyand then passing legislation to
try to salvage some of the damage the technology may have done,
let's go square in the middle and get it rightnamely, manage the
technology right.

And that means that I feel that the National Science Foundation
and other sources of Federal and congressional initiatives ought to
concentrate on the exploration and investment of research in the
productivity of the information handling sector as the way how we
can increase the pie after which we can then decide all of the other
ways how to spend the pie on including education, displaced work-
ers, and so forth. But until the pie growsand it is not growing
sufficientlywe are not going to have a viable environment. And
that means refocusing of attention.

Thank you.
Mr. MACKAY. Thank you.
Dr. Mowery.
Dr. MOWERY. Let me begin by responding briefly to the comment

about the cultural gap between high and low technology industry.
I think that one of the things in our study we tried to avoid, and

I think that something that sometimes is not helpful in thinking
about some of these economy-wide issues of productivity growth
and the impact of technology, is to build a wall between high and
low technology industry. It seems to me, it seemed to the panel for
which I was working, that what we are going to be seeing, if we are
going to revive productivity gro h in theor continue productivi-
ty growth, I should say, in the iufacturing sector and strength-
en competitiveness is the absorption by low-tech or no-tech indus-
tries of the produc' and the process of high technology industry.
And I think that imposes on the management of these firms and
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the workers a joint responsibility for a more or less continuous
process of skill upgrade and retraining.

It is clear that one of the key expenses that is often overlooked
and ignored in the adoption of things, like flexible manufacturing
systems, in the manufacturing sector is the need to virtually con-tinuously invest in retraining and upgrading the skills of the man-ufacturing blue collar work force. There is clearly a need for betterbasic skills preparation on the part of the entrants, but once in thework place, management and workers generally are going to haveto accept the need for a more or less continuous upgrade, training
function. And this is a matter of a diffusion of a cultural norm, ifyou will, or a practice.

My other two points go to the issues of what we don't know. And
in the context of this session of the Congress, this issue is particu-
larly important. And I repeat myself again to underline the need,in the context of new initiatives in worker adjustment assistance,
to include a substantial portion of funding or of program variation
for evaluation and analysis of how these programs are working. Wehave spent a considerable sum of money .:n the last five years onJTPA, and there have been approximately three substantial, rigor-
ous evaluations of individual programs within that large Federal
program.

We know a very small amount about what features of programdesign aid workers and what features of program design are nothelpful. We have evidence suggesting that these adjustment assist-
ance programs do work, but we don't really understand why aswell as we should if we are talking about spending $980 million.

My other point about what we don't know goes to the very
cogent arguments raised about the salience of the service sectorand its poorly measured productivity growth. I think that one ofthe critical needs in the area of data collection that is widely over-lookedand this is one of the key findings of the panelis that inmany areas of this larger issue of technology's impact on employ-
ment, existing public data bases are poorly maintained. Funding
for many of them has been reduced, and we are really flying blind.
This applies both to manufacturing, but particularly to the servicesector.

And I think we need to not only fund additional research in themariagoment of productivity growth and technological change inthe service sector, but we need to strengthen the collection and
analysis of data, just the basic facts of employment growth of tech-
nological trends of international trade in services which currently
are scamly counted at all. So, not only do we need to fund re-search, we need to fund the generation of the raw materials for theresearch, which in this case are data.

Thank you.
Mr. MACKAY. This has been an extremely productive hearing. Iwant to thank all of you for your participation. I hope that youfound it to be productive. And I hope that as we go forward, per-haps we can stay in touch and get your reaction to the directions

that this task force is taking. Thank you very much.
[Whereupon, at 12:30 p.m., the task force was adjourned.]
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July 13, 1987

Honorable Buddy MacKay, Chairman
Technology Policy Task Force
U.S. House of Representatives

Committee on Science, Space, and Technology
Suite 2321 Rayburn House Office Building
Washington, D.C. 20515

Dear Hr. HacKay:

JUL 2 3 1987

commuittom weit.E. SPACE,
AND iECHNOLDGY

I appreciated very much your invitation to meet with you and the members of
your Task Force and your seeing to it that I could make my plane.

I thought it might be of some value to your Task Force if I added a few
observations based on the Panel's presenters and the members' questions.

--Technology is not the "bad boy" in our currently declining industries
like steel. There is no way for the U.S. to get itself repositioned
in the new woi_i economy without heavy reliance on new and better
technology.

--In short, Congress should keep its eye on strengthening our
technological base, not restricting it. my own view is that we have
a lopsided federal R&D with too much money going into defense.

- -I agree with Lawrence's presentation that the U.S. economy is in big
trouble because we are living beyond our means and I don't see any
early escape. The tax reduction program in '81 was a disaster in my
view and Congress needs to bring the federal budget into balance much
more quickly.

- -The middle-term outlook, 2-3 years, is in my opinion bleak because I
don't see much, if any likelihood, that we can escape a recession
Which could lead to astronomical deficits.

- -The Technology and Employment Report by the HAS which I had an
opportunity to read in its entirety, is a reasonable document. It is
a good job at de-mystification.

--On the policy front, I see some gains in 90 day advance notice for
plant closures; and an amendment to Social Security enabling workers
with 20 years ecployment with a firm that shutc down to receive

(151)
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reduced benefits between 58 and 62. I failed to mention the next

point: the federal -state UI system should enable all workers on UI
to continue to be eligible for benefits while pursTTg training
courses.

--The federal government must keep addressing the serious deficiency
that I called attention to--that is encouraging state and local
governments and the private sector to provide second and third chance
opportunities to young people who drop out of bigh.school lacking
basic comPetences--arithmetic, reading, communication -- without which

they can't get or hold a job in the service economy that currently
provides 3 out of every 4 jobs. Good technology without a competent
labor force is not the answer to our economic future. And American

society is at risk if a significant minority of all our citizens
cannot become self-supporting.

--The U.S. is not being deindustrialized but the high earning blue
collar work force is diminishing and will shrink further. However,

there are many good n'ddle levz technician joba in the service

sector.

--The argument that services are not productive is bad theory and worse

statistics. We don't know how to measure productivity in services.

--I am sympathetic to many of Hr. Williams' comments about the
devestation that has occurred in many steel communities and to many
steel workers and their families. But I think that a hard look at

government interventions in steel will show that it has been costly
and of not such help t: anybody. my preference is to help the

workers, not the firms. After all, we live in a capitalistic world
and that means that the consequences of poor management are losses
and bankruptcies.

--I thought that Lawrence made a strong presentation but he promised

too much. There is more going on in the international trade and
financial markets than an overvalued dollar. I don't think we are
anywhere near a new balance point.

--Finally I believe we must get the federal budget back in balance so

that the federal government can do some of the thiigs that need doing
ouch as more investment for RAD, for improving the human resources of
the nation, helping the displaced workers etc. We ueed to raise

taxes, reduce many of our high subsidy programs, and slow down our
defense outlays. On the basis of my long exposure to the Pentagon
I'm sure that giving more money to the Armed Forces makes them, after
a point, less not more effective.

In high esteem,
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Answers to Additional Questions

1. I believe that the federal government should move with considerable

caution to introduce specially targeted programs to eQse the problems of

disloo d workers. The reasons for this reccmmended caution is that it is

often hard or impossible to determine whether plant shutdowns and ensuing

unemployment reflect trade imbalances and other causes (poor management) or

some combinations of both. Further, I believe that our efforts to date with

special adjustments such as TM were not satisfactory and were costly. I

see merit in 90 day notice for plant shutdowns for all units of 100 or more

employees. I also would approve an amendment to Social Security allowing

workers between the ages of 58 and 62 and with 20 or more years employment

in shut-down plant to receive reduced benefits at 58. One should avoid

putting the costs of large underfunded pension plans on the federal system

or the U.S. Treasury.

It is desirable to have reasonable amounts of retraining money in the

JPTA program available for workers who need and want and can profit from

retraining. But the sad fact is that many womers with minimal educational

ccmpetences cannot be effectively retrained. They can best profit from a

stronger federal-state employment system with improved counseling and

placement assistance. I have long favored a federally financed jobs program

at minimum wages--with remedial educational opportunities--for those who

need a job. Admittedly the latter would require new funding and I see no

alternative but to raise taxes to cover the cost.

2. I am strongly of the belief that the steady shift to more service jobs

carries with it rising requirements for literacy. Since inner-city schools
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face very high drop-out rates, many minority youth are coming into the labor

force blocked from competing for mainline jobs. There is need to do at

least three things: offer part -time and summer jobs to high school

youngsters to encourage them to see the importance of present schooling to

future work; try to offer more support to the school system via volunteer

tutoring, short-term service contracts for college grads etc., and more and

better second-chance remedial programs at junior colleges and under other

auspices.

3. This question overlaps with 2. I don't think that the emphasis should

be placed on high-tech jobs but rather on raising the low competence levels

of young people who are school drop-outs. 1y strong impression is that we

have not focused sufficiently on the tough job of doing the remedial work.

Since the young people who drop out of school have a negative image of the

educational process, it is important to try to reduce the drop-out rate by

offering them part-time jobs in which they may he interested. Similarly,

after they drop out, one cannot get them back into school simply for

remedial work. Such an effort must be linked with jobs and training.

4. I am reasonably well acquainted with the experience of the leading

Western European nations. In all of these countries, the minorities at the

bottom face problems of poor educational preparation and difficulties of

getting a .3egular job. Most remedial efforts in these countries have nad at

best limited success. I don't know of any specific approach that can be

readily transferred to this country.
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STRASSMANN, Inc.
55 TALMADGE HILL ROAD, NEW CANAAN, CONNECTICUT, 06840

203963-5505; 203466-9495

July 17, 1987

Mr. Buddy Mackay, Chairman ofTechnology Policy Task Force
Committee on Science, Space, and Technology
U.S. House of Representatives
Suite 2321 Rayburn Building
Washington, DC 20515

Dear Mr. Mackay:

Each of the follow-up questions in your letter of July 14 deserves a testimony.However, I assume that you wish that I concentrate on major issues, in action-oriented terms:

Question #4: What are illustrations oflessons we can learn from the experience ofother nations as we consider future policies?

We are evolving from an era where labor was considered awage-earning input. We are moving to a society where the
knowledge of our workforce is our most valuable resource. We
need wage policies that reflect a departure from the practicesof the industrial age.

The Tapanese as well as a small, but significant, number of U.S.
companies practice some form of gain-sharing. This is an
approach which allows for only a portion of income to come
from wages. A large fraction, sometimes exceeding 50 to 100%of base pay is earned on the basis of the overall performance
of the enterprise and on an Lidiviclual's contribution to itssuccess.

The theoretical meaning of any gain-sharing is far-reaching. It
implies a departure from the traditional theory of wages andhow wages are set. As an active participant in the success orfailure of a business the employee cannot be seen any more as
someone who just rents his time at a contract wage rate. The
employee becomes partially an owner because he contributes
not only labor but also capital in the form of his knowledge and
personal involvement. Thus, as any investor, he shares not only
in risks but also in the gains.

The policy consequences of a widespread adoption of gain-
sharing are far-reaching. For instance, it would suggest that all
pin-sharing should be treated as capital gains and not as
Income. This would change tax laws. It would also alter the wayhow individuals perceive their ability to influence the
workplace and working conditions.
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Firms that use some sort of gain-sharing show better
productivity, enhanced job-formation, improved industrial
relations, greater competitiveness and superior social concerns,
thus relieving much of the persistent pressure for ever
increasing amounts of legislative and revelatory actions.

The lessons to be learned from businesses that treat their
employees as part-owners should influent.," Congress to adopt
a national policy supporting gain-sharing.

Question #3: What specific public and private sector policies would you
recommend?

If an employee's knowledge is his capital, and the basis for a
major share of his earnings, then all education and training
should be given the same preferential treatment as we have
given traditionally to capital. In the industrial age societal
productivity was largely determined by the easy availability of
capital. The encouragement and protection of capital
formation, whether in the form of assets or technolog, has
always been one of the prime objective of government policies.

In the information age, the knowledge capacity of the
workforce is the basis of societal productivity gains. Capital is
plentiful and becomes an easily available commodity, on a
global scale. Hence, legislativc policy should shift from
concerns about capital to preferential treatment of every
conceivable means for enhancing the knowledge sapacity of
the U.S. workforce.

Specifically, Congress should adopt the policy that all
educational and t aining expenses should become hilly tax-
deductible and, in special cases, eligible for a depletion
allowance. This shift should be financed by a gradual removal
of the preferential tax treatment given to the role of physical
assets. In this regard, the recent elimination of the investment
tax credit was a move in the right direction. However, the gains
in tax revenues should have been re-invested into the creation
of new knowledge capital.

Question #5: What factors contributed to the gains in the productiv;ty of
production workers while the information workers' productivity declined?

The severe cutback in production employment during the past
15 years had, as a favorable by-product, the elimination of
inefficient U.S. organizations that could not compete in the
global marketplace. The "creative destruction" of this process is
largely the result of the free world-wide access to national
markets for manufacturing goods. Under such circumstances
local inefficiencies cannot survive.
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This experience should be seen as an important lesson for the
Congress. To offset employment losses in the efficiency- gaining
production sector, we .generated new but Inefficient
employment opportunities in the information sector. This was
possible because there is not yet a viable global market for
Information services. If and when it comes, the present
accumulation of unproductive practices in the U.S. will create
a massive upheaval, exceeding in severity what we have so far
experienced in the decline of industrial America.

The existing practices and policies of the U.S. government
contribute to the lack of productivity in the information sector.
The government continues to impose ail increasingly costly
burden on the information sector, through bureaucratization ofits manager wit practices. We should not have to go throgh
the painfi" c..:penences of the production sector to be forced
into resto. Ag productivity in the information sector in some
not -so- distant fut,ire! Therefore, I r.commend that Congress
re-directs some of its attention from a preoccupation with the
problems of the production sector to the emerging problems of
the new information-based economy.

I trust that the above answers will he helpful in your further deliberations.

Sincerely,

( .4

Paul A. Strassmann
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